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INTRODUCTION 

>TiHE Dictionary defines a handyman as "A man of all work.” In these 
J- specialist days, the handyman has almost disappeared from business, but 
he lives on in the home in greater glory than ever. 

There is something unusually satisfying—something that appeals to the 
fundamental instincts of husbandry—for a man to be a real handy man in his 
own home. 

To the average man, there are few pleasures in life comparable to that 
of doing a job himself in and about his own home. 

Was there ever a bookcase that gave a fraction of the satisfaction as the 
one fashioned by your own hands Was ever paint more pleasing—dis¬ 
tempering more delightful—a crazy path more happily laid, a greenhouse or 
a shed more worthily made—than that on which you have lavished your own 
care and time and skill } To be a craftsman—to create, with brain and hands, 
some of the necessities of life—to furnish one’s home with comforts, gives a 
man a feeling of solid competency and achievement. 

Only those who have experienced the thrill of making things know what 
the man misses to whom such things as wood and nails and hammers and 
saws and paint and varnish and wire and metal are things in a world apart. 
To the handy man, they are the stuff of which a thousand and one things-are 
made. 

Apart from the pleasure that being a craftsman brings, there Is the business 
side. It makes a big difference to your pocket to be able to turn and do 
things for yourself—in the course of years it represents a very considerable 
economy and in these days that means a lot. 

To you, whether you are a seasoned craftsman or just a beginner, this 
book is dedicated. It is written by practical men for practical men in plain 
and simple language that all can understand. To those who are already 
experienced we believe that in the pages of this book there may be found much 
that is useful. Even if there are jobs here you have done without instructions, 
there still remain the tips and wrinkles gained by long experience to ease the 
work and make difficult parts appear simple. 

In any case, the wider a man’s experience, the more anxious is he, as a rule, 
to extend his knowledge, and there is much in these chapters that follow that 
will be found of interest even to old hands at the game. 

To^those who are beginners, this hook is intended to be rea^y helpful. 
While its scope is wide, it assumes little previous knowledge-while it covers 
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the activities of the handy man in the home from A to Z, it does not deal with 
the XYZ before it explains the AB'C. 

If yon have hands that will obey your brain and a brain that will follow 
this book, you will have no difficulty. For here are instructions for the 
perfect completion of almost any household job. The simple writing of 
these instructions is supported by hundreds of plans, drawings and photo¬ 
graphs that doubly clarify the problem in hand. And added to that is a 
series of beautifully printed working drawings, seven of which are on a large 
scale and separated from the book for easy and constant reference. The 
"Handy Man and Home Mechanic” is the epitome of experience. You 
are shown not only how to do a particular job, but how to do it in the easiest 
and quickest way, and the cheapest manner consistent with good results. 

This book will fill your leisure hours with pleasure and profit. Aimless 
leisure is unknown to the handy man. He has a necessary job for every 
minute—he has a lifetime hobby inherited from time immemorial from his 
forefathers—that of making and doing real things. 

Remember that the final charm of being an efficient handy man is that 
you can produce things that money cannot buy in the ordinary way. You 
may have an alcove in which shelves and a cupboard y/ould look admirable, 
but no shop sells exactly the size and the shape of fixture you want. In 
making it yourself, you not only have a lot of pleasure, but you get precisely 
what you require. Unless you order things to be specially made for you 
—and the cost of that is sometimes more than you can afford—there is no 
other way in which you can achieve it. 
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texture is usually known as a liard- 
woocl. 

All timber used in constructional 
work is cut from “ outward growing ” 
(exogenous) trees. If a cross-section of a 
tree (as illustrated in Fig. i) is examined, 
it will be noticed that numerous con¬ 
centric rings surround the pith. These 
rings, called “annual rings,” are formed 
at the rate of one a year and provide a 
ready means of roughly estimating the 



in certain tropical trees there may be 
more than one ring per annum. 

The lines seen radiating from the 
pith are called “medullary rays,” and, 
when' suitably cut, give die beautiful 
figuring of the wood. 

During growth ■ the inner parts oi 
the tree fill up somewhat and harden 
and form what is known as “ heart- 
wood.” That portion of the timber 
which lies just beneath the bark is called 
“sapwood.” 

The following points should be noted 
when selecting timber: Always obtain 
well-seasoned wood that is straight in 
the grain, of uniform colour, smells 
sweet, and has its annual rings close 
together. 

If the plank comes from the centre 
of the tree you may get a strip of pith- 
wood that will lift from the surface (as 
illustrated in Fig. 2). On the other 
hand, if a greenish-blue colour appears 
in softwood it usually indicates that the 
plank contains sapwood, which is not, 
only weaker than other parts, but soon 
decays. The sapwood of most dark- 


coloured hardwoods is greyish-white in 
tint, 

Fig. 3 shows another defect known 
as “ waney edge,” where what should 
be square corners become rounded. 
It is 'caused by the too economical 
cutting from the log; in fact, in some 
cases some of the bark appears on the 
waney edges, 

“hleart shakes” and “star shakes” 
(Fig. i) are also defects associated with 
timber. The former is usually found in 
wood cut from old trees, and the latter 
is generally caused by bad seasoning. 

Here is a list of the most commonly 
used softwoods: 

Yellow Deal-Deal refers to the 
northern pine grown in Norway and 
Sweden and the Baltic region. It is 
sometimes referred to as Scotch fir and 
is the wood most used by the amateur 
woodworker. Timber obtained from 
this tree is known in the trade as yellow 
deal, but in the north of England it is 
called red deal. It js light in weight, 



upon. The advantage of using this 
wood, especially of the better quality 
known as “Archangel first,” is that it 
is cheap, straight-grained, more or less 
free from knots, and can be , planed to 
produce a smooth surface. It is suit¬ 
able for all kinds of joinery work, such 
as doors, window-frames, cupboards, 
kitchen tables, etc. 

White Deal— Wood obtained from 
the spruce fir, grown in Norway, and 
generally known as white deal or 
common spruce, is unsuitable for joinery 
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work because it warps and splits easily, 
is somewhat difficult to work, and 
generally has a large number of large, 
loose knots. For box-making and 
shelves, and similar common work, 
however, it answers the purpose very 
well and is cheaper than yellow deal. 

Yellow Pine.— Yellow pine must not 
’ be confused with yellow deal, as it is 
lighter in weight, softer and less 
durable. It is a product of North 
, America. The wood is almost entirely 
free from knots, straight-grained, and 
does not shrink or warp to any appreci¬ 
able extent. It is unsuitable for outdoor 
work or for use in damp situations, but 
is durable when used in dry places. 
Yellow pine is easily worked, and is 
an excellent wood for joinery, mould¬ 
ings, and work which necessitates the 
use of wide boards, such as panels, as 
it can be obtained in widths up to three 
feet. The disadvantage of this wood is 
its comparatively high cost. 

Pitch Pine.— This wood is extremely 
strong, heavy and straight-grained. Its 
colour varies from a dark yellow to a 
light reddish-brown. It is very durable, 
on account of the large amount of resin 
present, which'also makes, it very 
difficult to plane and paint. It is used 
principally in the form of blocks for 
making floors, thresholds, treads of 
staircases and other indoor work that 
is subject to wear. 

The following is a list of commonly 
used hardwoods:, 

Ash.— Ash is a whitish-coloured, 
close-grained wood. It is tough and 
springy and is used for cart shafts, tool 
handles, gates and furniture. It is 
durable if used in dry situations, but is 
unsuitable for ordinary constructional 
work. 

Beech.— This wood is of a yellowish- 
, white colour, very hard, and has a 
close and compact grain. Owing to 
this feature it is used largely for wood¬ 


turning. Beech is also favoured a great 
deal for making the wooden parts of 
tools, such as mallet heads, stocks of 
planes, etc. It is also employed for 
making chairs and other articles where a 
hard, durable material is required. 

Box.— Boxwood is exceedingly hard, 
has a very even) close and compact grain 
and takes a fine polish. It is a very 
useful wood for the turner, and should 
you at any time acquire a lathe you will 
find it very useful for turning tool 
handles, chessmen, wooden chucks, etc. 
It is rarely obtained over about 4 in. 
in diameter. 

Elm.— Elm is a very difficult wood 
to work as it is very tough and cross- 
grained. It warps badly, but takes 
nails better than any other wood. Elm 
is an excellent wood to use in damp 
situations and under water. It is for 
this reason that wheel-barrows, agri¬ 
cultural tools, stable fittings and numer¬ 
ous other articles subjected to dampness 
are made from it. 

Mahogany.— This wood, of which 
there are several varieties, is the ideal 
one for the amateur woodworker who 
specialises in cabinet-making. That 
known as “Honduras” or bay wood, 
from Central America, is inferior to 
“Spanish” from Cuba and Jamaica. 
The former is pinkish in colour. In 
the best quality it is easily worked, but 
the inferior kind* sometimes planes up 
rough and spongy. It can be obtained 
in boards up to 5 ft. in width and, as 
it is cheaper than Spanish, it is more 
widely used, Its use is confined prin¬ 
cipally to cabinet-making and furniture. 
Spanish mahogany is of a deep red- 
brown colour and can be usually dis¬ 
tinguished by a whitish, chalky substance 
which fills the pores. It is beautifully 
marked, takes glue better than any other 
wood, is remarkably free from knots 
and other defects, and has less tendency 
to warp than any other wood. It also 
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takes a brilliant polish. Spanish mahog¬ 
any is used for high-class furniture or 
cabinet making, and is cut into sheets 
for veneering inferior kinds of wood. 

The amateur woodworker will find it 
a great advantage to make all appliances 
such as straight-edges, winding strips, 
etc., from this excellent and reliable 
wood, for by so doing he will not have 
to worry himself continuously over 
possible inexactitudes in his work due 
to untrustworthy tools. 

Oak. —This wood is generally asso¬ 
ciated with England’s might of the past. 

Our old manor 
houses, farmhouses 
and even cottages 
boast of their oak 
beams that stand 
and smoulder even 
in a fire where steel 
girders crumple up. 

Fig, 4 Tlisre are a vast 
number of species 
of oak, but all have the same main 
characteristics and vary in colour from 
light brown to dark brown. It is a close, 
compact, straight-, but, more or less 
broken-grained wood; very hard and 
extremely durable and weather-resisting, 
though having a tendency to twist and 
warp. Oak is extremely useful for build¬ 
ing construction, fence-making, and 
general outdoor work. It is also very 
much more used in these days than 
formerly for cabinet work, in the form of 
“ wainscoat ” or " quartered ” oak. In 
the former, the tree trunk is run through 
the frame-saw set to cut the log right 
through to the thicknesses required (as 
shown in Fig. 4), but for beautiful effects 
an attempt is made to cut the log to show 
the grain-mark or figure. 

Teak.— This wood is sometimes 
called “ Indian Oak ” as it resembles oak 
in grain and colour and has an even 
texture. It is easy to work when new, 
but more difficult when thoroughly 


seasoned. It is non-inflammable, does 
not shrink or warp to any great extent, 
and weathers well. Best quality teak 
is imported from Burma and Siam, while 
an inferior quality comes from Java. 

Teak does not take a polish but looks 
well when oiled. It is very durable, 
even when subjected to alternate wet * 
and dry, and is therefore an excellent 
wood for outside work. It resists 
insects and does not corrode nails and 
screws, due to its natural oil. Teak is 
employed largely in shipbuilding, build- .■ 
ing construction, superior joinery, and 
for making the outside containers of 
electrical storage batteries. 

Walnut.— This is another useful but 
expensive wood much used in these ^ 
days for cabinet work. Its scarcity f 
makes it inapplicable for general con¬ 
structional work; but on account of its 
beauty and other good qualities it should 
appeal to the amateur craftsman who 
wishes to make something artistic to 
match existing furniture. It is tough 
and hard, easily worked, and takes a 
good polish. The American variety is 
darker and straighter in grain than 
English or Italian, the former having a 
grey-brown colour and the latter a dark, 
purplish tint. ; 

Satin Walnut is a product of the 
United States of America. It is close- 1 

grained, easy to work and takes a good | 

polish. The colour is a light reddish- 1 

brown, and the wood is obtainable in 
large widths. Satin walnut is exceed- , 
ingly liable to warp and twist. The 
amateur should, therefore, think twice 
when planning to make anything with 
this wood. It was once used extensively ;j;: 

for making cheap furniture, but seems to f 
have lost favour during the last fow years. I 

Plywood.— An extremely useful form | 

of wood for both amateur and profos- I 

sional, known as plywood, has come I; 

into favour during the past few years. f 
Briefly stated, plywood consists of a |; 



number of thin layers of wood so 
placed that the grain of each layer is 
across the grain of its neighbour. Each 
layer is glued, and the whole subjected 
to enormous pressure, resulting in a very 
tough board. It will be understood 
that by making the outside layers of 
more expensive woods and the inside 
laminations of a common variety it is 
possible to get practically the same 
result at a very much reduced cost 
compared with that of solid wood. 

Plywood is valuable for making 
panels and work of a similar nature. . 
It can be obtained in various sized 
sheets up to do in. by 48 in. and from 
3 mm. to about i in. in thickness, faced 
with oak, mahogany and a number of 
other hardwoods. 


Pulpwood.— The amateur will also 
find pulpwood boards extremely useful 
for numerous purposes, such as panels 
for doors, panelling a room, making 
partitions, etc. It is composed of wood- 
pulp and an adhesive which is pressed 
into large sheets. Some kinds are so 
heavily and closely pressed and treated 
that they become practically impervious 
to damp, and the texture is so fine and 
close that it can even be planed at the 
edge, provided a sharp tool is used. 
It saws readily and may also be cut 
with a sharp knife, while nails can be 
driven into it easily. 

Pulpwood boards are sold in sheets 
of 6 ft. to 16 ft. in length, and 3 ft. and 
4 ft. in width. These useful boards are 
sold under various trade names. 


SELECTION AND USE OF TIMBER 


T he characteristics of various kinds 
of wood used by the amateur 
having been dealt with, a few general 
remarks on the selection and the proper 
use of timber may be acceptable to those 
readers who have had little or no ex¬ 
perience in this direction. 

The old saying that “a little learn¬ 
ing is a dangerous thing” does not 
apply in this case, as a little knowledge 
on this subject may be the means of 
a considerable saving in the cost of 
material. 

The word “timber” generally refers 
to that portion of the felled tree which 
when deprived of its limbs forms a 
"log.” The logs may be sawn squarely 
to form a “baulk,” which may vary in 
size from 12 in. by 12 in. to 18 in. by 
18 in. Logs are also then subdivided 
into “deals,” “planks," “scantlings,” 
“battens,” etc., the sizes of which vary 
considerably. 

For instance, a deal is the size of a 


piece of timber 9 in. wide, whose thick¬ 
ness varies from 2| in. to 4I in.; while 
a plank measures anything above 15 in. 
wide and over in. in thickness. 

A batten is narrower than a deal, and 
may measure anything from 4I in. 
wide and from | in, to 3 in. in thickness. 

Timber cut to a thickness of less than 
2 in. and to any width from 6 in. up¬ 
wards is called a "board.” 

The term “quartering” is applied to 
timber of square section, and varies in 
size from 2 in. by 2 in. to 6 in. by 6 in. 

Scantlings are pieces of timber with 
sides varying from 2 in. to 3 in. and 
averaging about 2 in. in thickness. 

Sawn softwood boards can be usually 
obtained in standard widths of 6, 7,8, 9 
and H in. in the following thicknesses: 
I, I, I, i| and i| in. and up to about 
24 ft. in length. These sizes may be a 
trifle smaller when purchased at the 
timber-yard as they may have shrunk a 
little during the process of seasoning. 
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When ordering softwood it is usual 
to specify either “sawn” or “prepared” 
stuff. The former means that the faces 
and edges are more or less rough and 
in the same condition as it left the saw; 
while the latter has its sides and edges 
finished by a planing machine. Thus, 
in ordering, say, a n ft. length of 2 
by 3, ordinary sawn material is implied, 
and you will possibly receive a piece^ 
of wood whose sectional dimensions 
are of full size. On the other hand, 
these measurements may be smaller, 
especially if the timber-yard sawyer has 
cut two pieces of the material from a 
2 in. by 6 in. batten. One piece 
measures a full 2 in. by 3 in., but the 
other piece may be smaller, clue to the 
thickness and set of the circular saw. 

When a length of 2 in. by 3 in. 
prepared stuff is asked for, you will 
receive a length whose sectional dimen¬ 
sions will measure only i-| in. by 2| in., 
as I in. of the material has been removed 
from each face for planing purposes. 

Prepared Boards.— The same applies 
to prepared boards. For example, a 
6 in. by i in. floorboard planed on one 
face and two edges will only “hold up” 
to 3I in. wide and | in. in thickness. 

The effective width of tongued and 
grooved boards is usually in. narrower 
than the “nominal” width. 

Planks, deals and battens, etc., when 
sold in large quantities are generally at 
so much per “Petersburg” standard, 
representing 165 cubic ft. From this 
it is simple to calculate the number of 
running feet of material of any sectional 
dimension contained in a standard of 
timber by applying the following simple 
formula: 

FR=~^-Xi 65 

where FR - tlie number of feet 
run, and N = the sectional area of the 
material in square inches. 

For example, how many feet run is 


contained in a standard of 4 in. by 2 in. 
timber 

Applying the above equation we have: 

144X163 

FR=:-a“--.—2970 ft. run per 
standard. 

These quantities, however, are seldom 
if ever required by the handyman, and 
the above example is only mentioned as 
a point of interest. 

The amateur generally buys his 
scantling and quartering at so much 
per too ft. run, and floorboards and 
matching at so much per 100 ft. super, 
which means 100 square ft., usually 
termed a “square.” 

Hardwood, such as oak, etc., is 
generally sold at so much per square ft. 
up to I in. in thickness, but timber 
above this thickness is frequently quoted 
at so much per in. thickness per square ft. 
For example, a piece of hardwood nj- in. 
thick at 4/- per in. would cost 6/-. 

It may not be out of place here to 
mention that a price should ah'-ays be 
asked before giving a definite order for 
timber as prices vary a great deal. For 
instance, it is often possible to get quite 
good quality, say, 2 in. by 3 in. stuff 
at some yards for practically the same 
price as that asked for 2 in. by 2 in. at 
others. 

This is a point worth considering, 
especially when the material is to be 
used for constructing a workshop or 
a shed, because 2 in. by 3 in. studding 
makes a stronger job than 2 in. by 2 in., . 
and in this case costs little ,if any more. 

Before paying a visit to a timber-yard 
to place an order for wood it is a good 
plan to work out the quantities required, 
and make a note of them on paper, 
giving the size of each item. ^ The reason 
for this is that the timber merchant, 
although generally willing to give every 
assistance, cannot be expected to sort 
out exactly what is asked for—if you 
expect it you may be disappointed. 
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If you require a number of varying you have an insufficient number of 


short lengths, calculate them so that 
their added lengths are equivalent to 
the number of standard 12, 13 or 15 ft, 
lengths, as the case may be. This 
method of ordering is not only economi¬ 
cal, but saves a great deaf of time and 
puzzling when you come to cut the 
timber to the required sizes. 

Do not be surprised if, after having 
ordered, say, 12 ft. lengths, you receive 
pieces 13 ft. long, for it often happens 
that material of a specified length is out 
of stock. In such cases the merchant 
usually sends the nearest longer size 
to that ordered, which is very often a 
blessing in disguise. 

Tongued and Grooved Matching is 
a particularly useful prepared wood of 
great service to the amateur for cover¬ 
ing workshops, sheds, etc. It can be 
obtained in listed widths of 4,41,5,5I, 
and 6 in., and in thicknesses of i, |, |, 
and I in. 

There are two kinds of this material. 
One has a moulded bead on one edge 
and' is known as beaded matching 
(illustrated at Ain Fig. i), and the other 
has both edges bevelled to form a V 
between the joint (as shown at b). The 
latter is recommended because it 
generally forms a stronger joint, and 
has perhaps a more pleasing appearance 
when erected. 

When ordering matching it'is neces¬ 
sary to specify which of the two kinds 
is required. 

Do not overlook the fact »that the 
thickness of matched boards is | in. less 
than the listed thicknesses, that is, f in. 
matching is only | in. thick. Also, 
that a matched board when joined to its 
:neighbour loses I in. from its standard 
width. This is important, because if 
you estimate the number of boards 
required to cover a given length on the 
basis of listed widths—say, for instance, 
the back of a shed—you will find that 


boards to complete the work. 

For example, suppose you wish to 
cover a length of 12 ft. This would 
require 24 6-in. nominal sized boards; 
but as the true width of such boards is 
only 5I in., over 26 such boards would 
be necessary. 

It follows from this that the narrower 
the board used the greater the deficiency 
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Fig- I 

will be. Thus, if 4 in. boards are 
substituted in the example quoted above, 
36 boards of nominal width would be 
necessary, but as each board loses I in. 
in width the 36 boards would cover only 
about 10 ft. 6 in. 

Like all softwood, tongued and 
grooved boards shrink and swell an 
appreciable amount according to the 
state of the weather. If erected whilst 
in a wet condition the work will open 
out and possibly expose the tongues 
when it has had time to dry. This 
should be borne in mind when trying 
to make up your mind whether to use 
wide or narrow matching. The wide 
stuff covers the ground more quickly; 
and, as bought, loses less in width than 
the narrow material, as already men¬ 
tioned; but it shrinks more as there is 
more substance to shrink. On the 
other hand, narrow boards do not 
shrink so much, but you lose a great 
deal more in covering capabilities. 

It is false economy to use very thin 
matching as there is more risk of finding 
both tongue and groove broken, especi¬ 
ally in the | in. stuff. This comes to 
you only | in. thick, and when you 
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consider that this is divided into three 
—with the face edge a little thicker than 
the back portion—you will quite readily 
understand that some of the back part 
of the grooved edge, and also some of 
the fragile tongue often gets broken off 
in handling. 

When nailing matchboards in a 
vertical position, always start with a 
grooved edge flush or just overlapping 
the vertical supporting member, so that 
the groove of the next board to be fixed 
fits into a tongue. This method not 
only ensures easier working, but presents 
a stronger edge should it be necessary 
to knock the succeeding board in place. 

Do not strike the unprotected tongue 
of a board when using a hammer for 
forcing a board in position, as the 
tongue will either break or spread out 
and thus render the next 
board difficult to fit. 

This can be prevented by [ 
placing the groove of an 

odd piece of matching . 

over the tongue of the 
board to be fixed, and 
striking this. 

When fixing matching / 
in "a horizontal position j 
out of doors, always keep 
the tongued edge upper- 
most, as it allows rain, 9 

etc. to run off. If the 
board is fixed with its groove to the 
top, water may lodge in the groove 
and remain there for some appreciable 
time, obviously damaging the wood. 

As it is usual either to paint or creosote 
the exterior of matched boards used for 
covering sheds and other structures 
exposed to the weather, to preserve the 
wood, it is an advantage to apply a 
little of .the finishing material to the 
joints as they are being fitted. This 
protects the wood at its weakest parts 
and helps to keep out the weather. 

Weather-boards are used extensively. 


for covering sheds, poultry-houses and 
similar structures. 

In the common weather-board, some¬ 
times called feather-edge board, the 
section is cut obliquely and produces a 
wide and a narrow edge—as shown in 
Fig. 2. They may be obtained either 
roughly sawn or sawn and planed, and 
with or without a rebate; the rebated 
board (Fig. 3) being easier to fix than 
the plain-edged one. 

Weather-boards are, of course, used 
horizontally and when being fixed to 
the framework should be started from 
the bottom with their thick edge 
downwards. 

When fixing plain weather-boards 
care must be taken to give sufficient 
overlap and to keep them level. A 
spirit-level comes in handy for levelling, 
but if such a tool is not 
available, the two end 
uprights of the frarae- 
work can be marked at 
equal distances to suit the 
width of the boards. 



The nails should be driven in so that 
they pass only through one board 
(as shown in the illustrations, Figs. 2 
and 3) 

The same remarks apply to fixing 
rebated boards, except that there is no 
need to mark the positions as the 
rebates keep them parallel. If a spirit- 
level is available it is as well to check 
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parallelism after fixing, say, every fifth 
board. 

The nails should be driven in at not 
less than | in. above the thick edges to 
prevent them going through and perhaps 
splitting the thin edge of the previous 
board. This distance also allows a 
little latitude for expansion and con¬ 
traction. 

French nails about 2 in. long are 
useful for fixing weather-boards, as they 
have a fairly large head, and if driven 
on the slant ensure a strong fastening. 

The effective width of a 6-in. rebated 
weather-board is only jfin., as the rebate 
is generally f in. deep. 

Fig. 4 shows a modern type of 
weather-board introduced from Canada 
a few years ago. It makes a neat and 


TOOLS AND 

T he question of tools is as important 
to the woodworker as the materials 
they are to be used upon, for without a 
suitable equipment it is impossible to 
turn out neat and accurate work. It is 
said that a good workman can do good 
work with any tool, whatever its con¬ 
dition may be, but that is a myth and you 
can be assured it will be done more satis¬ 
factorily and expeditiously with a good 
tool kept in good condition. 

A large number of tools is unnecessary 
at the outset, as the simpler kind of 
woodwork can be done by the skilful 
use of a few, but those few should be 
of the finest quality your pocket will 
allow. 

The best and most economical way of 
getting a kit of tools together is to go to 
a reliable firm of tool dealers and pur¬ 
chase guaranteed tools. Buy the articles 
singly and gradually add to the equip¬ 
ment as necessity arises. 
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effective covering and offers a level 
outer surface, and like the ordinary 
rebated weather-board, gives a level 



Fig. 4 


inside face, which a plain feather-edged 
board does not. 

It is hardly necessary to state that all 
timber should be stored in a perfectly 
dry place having a free circulation of 
air. Any timber required for outside 
work which cannot be conveniently 
stored under a roof should be kept off 
the ground and covered up with sacks, 
linoleum, or galvanised iron to keep out 
the weather as much as possible. 


THEIR USES 

The purchase of good tools should be 
regarded as an investment, as they will 
soon pay for themselves and last a life¬ 
time if properly used and cared for, 

Take particular care that all cutting 
tools, such as chisels, planes, etc., are not 
allowed to lie about in a slipshod ffishion 
on the bench, or put into a drawer with 
other tools, as their cutting edges are 
liable to be chipped. When a plane is 
finished with for the time being, place it 
on its side and not on its working face. 
Use only the tool intended for its 
particular purpose and do not be tempted 
to turn a screw with a chisel if a screw¬ 
driver is not immediately at hand. 
Another important point worth men¬ 
tioning is always to keep your tools 
under lock and key and if tempted to 
lend a tool—which is bad practice- 
make sure that the borrower returns it. 

The wooden parts of planes and 
chisels are sometimes french-polished to 
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add to their appearance. It certainly 
does not add to their durability, but what 
would do so would be to soak the chisel 
handles in linseed oil for a day or two, 
rubbing them daily with a cloth. The 
same suggestion applies to a plane. 
Remove the plane iron, stop up the 
narrow opening at the base with paper or 
rag, fill the aperture with linseed oil, and 
put it by for a time to allow the oil 
thoroughly to soak in. 

This treatment preserves and solidifies 
the wood. 

The metal parts of all tools should be 
kept free from rust, as a sharp edge can¬ 
not be made on cutting tools after they 
have been allowed to get in a rusty 
condition. The simplest plan to prevent 
rust is to keep the tools in a dry place 
and give them an occasional rub with 
an oily rag. 

For a start, the amateur woodworker 
is advised to obtain a claw-hammer, 
hand-saw, tenon-saw, brace and bits, 
screw-driver, bradawl, try-square, mark¬ 
ing-gauge, rule, and a trying-plane. 
Although the general practice is to have 
a jack-plane at the outset, a trying-plane 
is perhaps the more useful tool, as the 
majority of the material employed, 
especially at the beginning, should be 
bought ready prepared. 

The Hammer, three types of which 
are represented in Fig. i, is perhaps the 
most frequently used tool. It is made in 
various forms, sizes and weights. A 
good hammer has. a cast-steel head and 
when made by a reliable firm is a well- 
formed, nicely-balanced tool, with its 
striking-face made slightly convex to 
prevent damage to the timber when the 
hammer strikes the surface. 

The Claw-hammer (shown at a in 
Fig. i) is recommended as the amateur’s 
first choice because, in addition to being 
a striking-tool, it is useful for extracting 
nails when pincers are not available. 
If the nail to be withdrawn is a long one. 


it is advisable to place a piece of wood 
under the head to obtain a more direct 
pull, as a nail usually comes out straight. 

This method prevents the nails from 
being pulled, as it were, round a 
corner. 

The Warrington Hammer (repre¬ 
sented at b) is a favourite tool among 1 
woodworkers, and may be termed a 
general purpose hammer. It has a ■! 
wedge-shaped edge opposite the striking 
face, which is useful for hammering in 
confined spaces or starting small brads 
and nails, 

The Tack-hammer (c) is useful for 
light work, such as cabinet-making, and 
driving in small brads, panel pins and 
the like. 

The Mallet (shown in Fig. 2) consists 
of a wooden head made of hardwood— ^ 
usually beech, but better in apple wood 
—fitted to an ash shaft or handle. It 
is used principally for striking the 
wooden handles of chisels, gouges, etc., 
where the use of a hammer would damage 
the tool. The head is generally rect¬ 
angular in form. As a rule the shaft is 
fitted to the head in a similar way to that 
used in the pickaxe; that is, the handle 
is made larger at the head end, which 
enables the shaft to pass through the hole 
in the head. This causes it to bind and 
grip the head firndy. 

Mallets may be obtained in several 
sizes, but a medium-sized tool usually 
satisfies the needs of the amateur | 
craftsman. } 

The practical man requires at least 
two saws, one for cutting large work and 
the other for smaller work at the bench. 

The Panel-saw (an illustration of j* 

which appears at Fig. 3) is a general 
purpose saw and therefore a useful tool 
from the amateur point of view. It is 
usually about 22 in. in length and has 
from 6 to 8 teeth to the inch. - 

The Rip-saw is about 28 in. in length 'f 
and has coarser teeth than the panel-saw, | 
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usually 3 or 4 to the inch. It is used for 
cutting in the direction of the grain of 
the wood. 

Cross-cutting Saw.— For cutting 
across the grain a cross-cutting saw is 
used. One having 6 teeth to the inch 
is a useful type, as it can be used for 
sawing both hard and soft wood. 

When purchasing any of the saws 
mentioned above, you are strongly 
recommended to get one of a reliable 
make, otherwise you are likely constantly 
to rue your purchase. A good saw 
should be made with an even temper 
throughout, springy and elastic. If 
badly tempered or soft it will soon get 
dull and consequently need frequent 
sharpening. An inferior saw usually 
buckles easily, and gets out of truth, 
which defies reasonably correct sawing. 
In a good saw the point end of the blade 
can be bent to touch the handle, and 
when released should fly back to its 
original position without showing any 
sign of distortion. 

Tenon-saw.-~Fig. 4 shows a tenon- 
or back-saw as it is sometimes called. 
It is much smaller than the hand-saw and 
is essentially a bench tool although 
sometimes used off the bench. As its 
name implies, it is used principally for 
cutting tenons. Tenon-saws vary from 
about 12 in. to 16 in. in length and have 
about 10 teeth to the inch. As the blade 
is very thin a thickened piece of steel or 
brass is attached to the back to keep it 
rigid. 

The Dovetail-saw is a small edition 
of the tenon-saw and has about 12 teeth 
to the inch. It is used for fine work 
such as dovetailing, etc. 

Brass-back Saw.— Fig. 5 shows a 
small brass-back saw, which is extremely 
handy and should find a home in every 
woodworker’s kit. 

Pad-saw,— Fig. 6 represents a pad- 
saw or, as it is sometimes called, a key¬ 
hole saw. It is fitted with a narrow, 


tapering blade which makes it particu¬ 
larly useful for cutting curves, both 
external and internal, keyholes, etc. 

The blade is adjustable and slides in the 
handle. It is kept in position by two 
binding screws. This feature enables 
the blade to be shortened or lengthened 
as required. As the blade is rather soft ^ 
it is liable to buckle, so care must be 
taken when being used to avoid twisting. 

In selecting a pad-saw get one with an 
8-in. blade. 

The Compass- or Lock-saw is very 
similar to a pad-saw, but as the handle is 
a fixture the length of the blade cannot 
be adjusted. 

The Bow-saw (Fig. 7) is a sort 
of frame-saw with the blade held in , 
tension by means of a twisted cord 
similar to that in the tourniquet. It has ' Vj 
a very narrow blade which allows small 
curves to be negotiated. As a rule it is 
used when the ciuwe starts from die edge 
of the wood. Its place, from the handy¬ 
man’s point of view, is easily taken by 
the pad-saw and the fretsaw. 

Rasp.— As its name implies, a rasp 
is used for rasping or filing, and is handy ■, 
for finishing off inside curved work after * 
it has been cut out with a pad-saw. The 
amateur would be well advised to include # 
one in his -outfit. The form recom¬ 
mended is the shoemaker’s rasp, of die 
half-round, medium - smooth type, as I 
shown in Fig. 8. | 

A plane—one of the most important | 
tools in woodworking—as its name I 
signifies, is used for preparing plane 
surfaces. Planes can be obtained in 
either wood or metal, in various shapes 
and sizes, each of which is designed for 
its particular purpose. 

Try-plane,— Fig. 9 shows a try-plane, 
which should be acquired by the amateur 
in preference to a jack-plane, as most of | 
the timber used will be bought ready 
prepared. It consists of a stock or f- 
body—usually made of beech as this 


material is more or less free from twisting 
and warping—provided with a handle 
for propelling it along the work, a plane- 
iron, and a hardwood wedge to keep the 
iron in position. The bottom or sole of 
the tool is perfectly flat, and has a slot 
across it through which the cutting-edge 
of the iron projects. The thickness of 
the shaving it is intended to cut is regu¬ 
lated by the amount of cutting-edge 
exposed to the work, and is adjusted by 
means of the wedge. Plane-irons are 
made of steel and are fitted with a back- 
iron screwed to the blade. This extra 
iron gives additional support to the 
cutter and breaks the shavings when 
being cut. To loosen the iron the body 
of the plane is held in the left hand and 
struck smartly with a mallet on the top 
at the front end of the tool. 

Smoothing-plane.— Fig. 10 shows a 
smoothing-plane, which is a much smaller 
tool than the try-plane, It is used for 
finishing a surface after it has been trued 
up with a try-plane. As the tool is 
held differently to the try-plane a handle 
is unnecessary. The iron is loosened 
by holding the body with the left hand 
and supporting the wedge and iron with 
the thumb and then smartly tapping the 
back end of the tool. 

Router-plane.— Fig. n shows a type 
of plane called a router, or “old 
woman’s tooth.’’ It is not very often 
seen in these days, yet it is, nevertheless, 
extremely useful for finishing housing 
joints used in the uprights for shelves and 
partitions in drawers, etc. It consists 
of a narrow plough-iron fixed by a wedge 
in a suitably shaped piece of hardwood, 
and is held with both hands.'. When' 
using the tool it is advisable to choose 
an iron of less width than the groove to 
be cleared. The groove is made in the 
ordinary way with tlie saw and chisel 
and then followed by the router, which 
is first worked from one edge of the 
wood towards the centre and then 


from the opposite edge towards the 
centre. 

Other planes include the rebate, the 
plougii, and various beading and nfould- 
ing planes, and others for special 
purposes. 

Many of these planes are duplicated in 
metal. They are heavier, but they have 
the advantage that the sole does not wear 
away as in the case of a wooden plane. 
The plane-iron is adjustable to various 
cutting angles within its range, by means 
of a screw adjuster. This feature is very 
useful as it enables the plane-iron to be 
altered to suit soft or hard wood. 

The Spokeshave (Fig. 12) is what 
may be termed a small double-handled 
plane and is used for finishing curved 
surfaces. There are several types, all of 
which work on the draw-knife principle, 
that is, a cut may be taken by drawing 
the tool over the work, or it may be 
pushed to obtain the cut. The blade 
can be set for fine or coarse cuts. The 
spokeshave is not a particularly easy 
tool to use and only light cuts can be 
taken. 

In Fig. 13 (at a and b) are shown 
two types of wood chisels, known as 
die firmer and paring respectively. 

The Firmer-chisel is tlie tool most 
commonly used and may be termed a 
general purpose chisel. They are to lie 
obtained in sizes ranging from jg in- to 
about 2 in. The hardened steel blade 
containing the cutting-edge is generally 
fitted into an ash or boxwood handle 
having a brass ferrule to preventsplltting. 
For ordinary everyday work a set of 
chisels, I, I', I and i in. wide, fitted with 
octagonal handles, should be included 
in the tool equipment. 

A Mortice-chisel is used for cutting 
mortices, and has a thick blade, so formed 
to help to keep the mortice true. Like 
all chisels it has a bevel on its cutting 
face. If the flat side of the tool is not 
held firmly against the edge of the cut it 
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usually cuts inwards, and if held with the 
bevel to the cut it will cut outwards. A 
mortice-chisel is not much used in these 
days' by the amateur, as the brace and 
twist-bit is generally used for first 
removing the waste, followed by a 
firmer-chisel for finishing. 

The Paring-chisel is similar to a 
firmer, except that the blade is not so 
thick and tk front and side edges are 
bevelled. As its name suggests, it is 
used for paring wood. 

To get the best results when using 
chisels they must be sharp, for good work 
cannot be done with blunt tools, as they 
tend to bruise the wood more than cut 
it. A chisel should never be struck by a 
hammer: the mallet is the correct tool to 
use for this. If a mallet is not available, 
use a piece of wood, say, 9 or lo in. long 
and 2 in, square, thinned down at one 
end to form a handle. 

Gouges are really chisels with a 
curved cutting-edge and are used for 
circular work. They are to be obtained 
with either externally or internally 
ground cutting-edges. For general 
work the internally-ground tool will be 
found useful. An internal- and an 
external-ground gouge are illustrated in 
Fig. 14 at A and b respectively. 

Brace bits, gimlets and bradawls come 
under the heading of boring toois. 

The Bradawl (illustrated in Fig. 15) 
is made in many sizes. It is a very 
simple tool and consists of a blade with 
a wedge-shaped cutting-edge, fixed into 
a hanclle. It is used mostly for making 
small holes for the insertion of nails or 
brads; hence its name. When using the 
bradawl the cutting-edge must be across 
the fibres of the wood, otherwise the 
wood will split. Force must be used 
when employing the tool, either by hand 
or tapping it with a hammer. 

The Gimlet (Fig. 16) does not 
require force or pressure as it has a 
screwed point which draws the tool into 


the wood when turned by the handle. 

It is used principally for making holes 
for the insertion of screws, and can be 
obtained in many sizes. It is rather a 
dangerous tool, especially when used 
near the end of a piece of wood, as it is 
likely to split it. For such holes it is 
advisable to use a metal hand-drill -I 
fitted with a twist-drill (as illustrated by 
Fig. 17). 1 

Bits.—Fig. 18 shows a number of 
boring bits in various forms extensively 
used by woodworkers. The bits are 
held in a brace, an illustration of which, 
appears in Fig. 19. The object of the 
brace is to increase the speed of the 
revolutions of the bits and also to obtain 
leverage. The brace consists essentially 
of a crank fitted with a handpiece and a 
chuck for holding the tools. The bits 
are inserted in the jaws of the chuck and ■ ' 
held tight by a screwed ferrule. 

Bits can be obtained in a variety of 
shapes and forms for various purposes. 

The shell-bit shown at a in Fig. 18 is 
used mostly for boring small holes for 
screws, etc.; while the centre-bit at b 
is employed for making larger holes. 

Braces.—There are two forms of' | 

braces, namely the plain brace and the 
ratchet. The former is being rapidly | 
replaced by the latter as the ratchet brace' 
embraces the two. The ratchet device 
enables the crank to be turned without j- 

the chuck, a feature which makes it | 

particularly convenien t when working in f 

confined positions. The bit can be f 

driven in (or extracted) by a partial turn ; 

of the crank, which when swung back 
has no efiect on the bit, due to the sliding 
action of the driving pawl over the | 

ratchet. A good type of brace to acquire 
is one having about an 8-in. sweep and ‘f 
fitted, of course, with the ratchet device, c- 

The Centre-bit consists of a centre ) 
pin which guides the tool when cutting | 
the hole, a nicker which severs the fibres i 
of the wood, and a cutter which removes | 
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the waste. A centre-bit is used prin¬ 
cipally for making shallow holes, and 
makes a clean hole when sharp. When 
using this type of bit the work should be 
placed upon a piece of flat wood and the 
hole partially made until the point of the 
tool just appears at the back of the work. 
The work should then be reversed and 
the operation completed from the other 
side. 

The Twist-bit is a very useful type 
of boring tool, and is illustrated at c in 
Fig 18. It is provided with a screwed 
tapered point, similar to that at the end 
of a gimlet, while the body of the tool is 
helical-shaped. When the boring opera¬ 
tion is started, the screwed point draws 
itself into the wood and the cutter does 
its work without any perceptible pressure 
being applied at the top of the brace. 
Twist-bits can now be purchased quite 
cheaply, so it behoves the woodworker 
to include | and i in. bits in his 
collection. 

A Countensink-bit is used for re¬ 
moving the sharp edge of a screw hole 
to enable the head of the screw to lie 
flush with'the surface. This tool is 
obtained in two forms. One called the 
snail-horn (as shown at d) is used for 
countersinking soft wood. The other, 
known as the rose or fluted head, is 
employed for hardwood. 

A Screwdriver-bit (e) is another 
useful tool. In addition to its value in 
driving in screws it is also useful for 
removing obstinate ones, made possible 
by the extra leverage obtained by the 
brace. 

Rule. —Among the many measuring 
tools employed by the woodworker the 
four-fold “two-foot” rule (illustrated in 
Fig. 20) is perhaps the. most popular. 
It is hinged in, three parts, which enables 
it to be conveniently carried in the 
pocket. A graduated scale in inches and 
fractions of an inch is engraved along 
each edge. Some rules are provided 


with a brass sliding piece with a pro¬ 
jection at the outer end to enable the 
thickness of wood or the diameter of a 
screw to be easily gauged. 

Try-square.— Fig. 21 shows a try- 
square used for marking work at right- 
angles. It usually consists of a blued 
steel blade riveted to a hardwood stock, 
the inner edge of which is faced with 
brass. 

Bevel.— Another tool of a similar 
nature is the adjustable bevel (illustrated 
in Fig. 22). It consists essentially of a 
light hardwood stock, slotted at one end 
to take the blade, which is fastened by 
a clamping screw passing through the 
stock and the slot in the blade. This 
arrangement enables the blade to be set 
to any desired angle. 

The Marking-gauge (Fig. 23) is 
used for marking lines or points parallel 
to the edge of the work. In its com¬ 
monest form it consists of a hardwood 
bar about .9 in. in length, with a movable 
block sliding along it and fixed in 
position by a screw. The pointed end 
of a steel pin projects on the flat face at 
the end of the iDar, which marks the 
work when the block is held in position 
and pushed along the edge. As the spike 
is often some appreciable distance from 
the end of the shank and therefore pre¬ 
vents its use for certain operations, it is 
advisable to get two gauges so that the 
end of one can be cut off close to the pin. 
This will be found extremely useful, for 
instance, when fitting hinges in awkward 
places. 

The Mortice-gauge (as shown in 
Fig. 24), really a double marking-gauge, 
is constructed similarly to the marking- 
gauge. It is provided with two pins, 
one of which is adjustable to allow it to 
be set at any desired distance within its 
limits from the fixed pin. It is used 
when two parallel lines are required to be 
marked on the fiice of work when setting- 
out mortices and tenons, etc. 



A Cutting-gauge is a tool similar block of wood (sometimes metal), 
t marking-gauge, except that a covered with a slotted brass plate 

f tmtting-edge takes the place of a pin, exposing a short length of the tube. 

: I he cutter is held in position by a brass The plate is marked with a centre mark. 

I wedge to allow the depth of the cutter to When the instrument is placed on a 

lie altered. The tool is handy for cutting truly level surface an air bubble appears 

thin strips of wood along the grain. which coincides with the mark. It is 
Dividers are used for several pur- useful when fitting up shelves and other 
poses, such as striking curves, transfer- work where a truly horizontal position is 
ring measurements from the rule to the required. When a long length of work 
I work, marking out equal distances along is to be, tested it is usual to interpose a 
work, etc. Fig. 25 shows a good type of length of trued-up wood between the 
dividers where to one leg is attached a work and the level, 
quadrant, through a slot in which Plummet-gauge.— Fig. 27 shows 

j passes a screw on the other. When the plummet-gauge, used, when it is 

tile legs are opened to the desired required to fix a piece of work vertically, 
distance, a turn of the screw in the such as the uprights of a shed or garage, 
second leg presses upon the quadrant It consists of a metal plummet, a length 
and bcks them. of fine cord, and an accurately prepared 

I he Spirit-level (shown in Fig. 26) strip of wood. A gauge-line is marked 
consists of a small glass tube containing along the centre of the face, parallel with 
^ methylated spirit set in a ttuly squared the sides, while the plummet is suspended 
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by the cord from a saw-cut formed in the 
upper end of the rule and hangs freely 
in a hole made a few inches from the 
other extremity. In use, the long edge 
of the plumb-gauge is placed against the 
work, which is adjusted until the plumb- 
line coincides with the line on the rule. 

Pincers.” Fig. 28 shows a pair of 
pincers commonly used for extracting 
nails. A good pair of pincers is made of 
forged steel. To prevent damage to the 
surface of the work a thin piece of wood 
should always be inserted between the 
tool and work. 

Pliers.— Strictly speaking, pliers (Fig. 
29) do not come under the category of 
woodworking tools, nevertheless such 
a tool should always be included in a 
woodworker’s outfit. The tool is 
extremely useful for holding small 
articles and cutting wire, etc. 

Iron Cramp.—Fig. 30 shows an iron 
cramp employed for drawing pieces of 
work together while gluing-up framing. 

The Screw-driver (illustrated in Fig. 
3 r) is used for turning screws. It takes 
many forms and sizes both with regard 
to the blade and handle. Many may be 
acquired in time, but for a beginning it is 
advisable to get one that corresponds as 
near as possible with the size of the slot 
of the screw used. If the end of the 
blade is larger than the screw-slot the 
wood round the screw-hole will be torn 
away. On the other hand, if it is too 
small, difficulty will be experienced in 
driving the screw home, and the edge 
of the tool perhaps destroyed. Ratchet 
screw-drivers are to be obtained at a 
reasonable figure, and have the additional 
advantage tliat they can be used in either 
a right- or left-liand direction as in the 
case of the ratchet brace. 


Nail Puiich.~One useful little tool 
which should not be overlooked is the 
naikpunch—or nail set, as it is often 
called—shown in Fig. 32. It consists 
of nothing more than a tapered piece of 
hardened steel having a Hat or a hollowed 
blunt point. It is used for sinking a 
nail below the surface of wood. If 
driven deeply, the hole is afterwards 
filled in with stopping, such as plastic 
wood. 

Oilstone.— No tool equipmentis com¬ 
plete without an oilstone for sharpening 
tools, an illustration of which appears in 
Fig. 33. It is used for producing a keen 
edge on cutting tools. There are several 
kinds of oilstone, among which Turkey, 
Arkansas, and Washita may be men¬ 
tioned. The Washita stone, of medium 
hardness, is much favoured by pro¬ 
fessionals as it is close-grained, somewhat 
soft, quick cutting and produces a keen 
cutting-edge. A hard stone should be 
avoided, as it tends to polish rather than 
cut, and makes sharpening a tedious job. 
If the tool to be sharpened is badly 
chipped on its cutting-edge it should first 
be ground on a grindstone or an emery 
grinder; or, failing either of these, i\ 
coarse carborundum stone makes a 
good substitute. After grinding, the 
tool is finished on the oilstone after a few 
drops of thin oil have been applied to its 
surface. For general purposes, a stone 
about 9 in. by 2 in. by in. should be 
obtained. Before being put into service 
the stone should be partially sunk into 
a solid block of wood about I in. wider 
and longer than the stone, and a neat 
lid made in the same way to exclude 
dirt and grit. As oil is needed, a suit¬ 
able oil-can should be obtained for its 
reception. 
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^he types of hand-saws used by 
-L woodworkers for general use include 
a tip-saw for cutting timber along the 
grain, a cross-cutting saw for sawing 
across the grain, a panel-saw for general 
purposes, a tenon-saw, generally used on 
the bench, a pad-saw for cutting curves, 
and several others for special purposes. 





Fig. 2 

Fig. I shows an illustration of a saw 
blade from which it will be observed 
that it consists of a thin tapered blade of 
hardened and tempered steel having a 
number of triangular serrations on its 
lower edge. These teeth, as they are 
called, act like a number of chisels 
or cutters which sever the fibres of 
the wood when the blade is moved 
through it. 

If you now look at Fig. 2, which 
shows a few saw-teeth enlarged, you will 
notice that they are not in the same 
plane as the rest of the blade, but are 
bent out alternately one side and then 
the o ther. The amount of this bending 
out is termed the “set” offithe teetli. 
You will also notice that the fronts or 
faces of the teeth are sloped off to form 
points instead of edges. The reason 
for setting the teeth is to allow clearance 
for the blade, for if this was not provided 
for the blade would simply bind in 
the work. 

Rip-saws are used for cutting along 
the grain and not across it. The teeth 
of these saws are comparatively large and 
shaped as illustrated ii| Fig. 3, that is, 


the faces are usually at 90'’ to a line 
drawn tlirough their tips, although in 
some intended for ripping softwood a 
slight amount of forward tilt is advisable. 
Rip-saws have four teeth to the inch in 
the usual practice for working softwood; 
while for liardwood a finer i)itch of 
teeth is better—say, six to the inch, or 
even more. 

Cross-cutting Saws are used for 
cutting timber across the grain and have 
a greater number of teeth to tlie incli 
compared with tiie rip-saw. For general 
purposes a saw having five to six 
teeth per inch is considered correct. 
The sluipe of the teeth is also difi'erent 
from rhe tool used for ripping. The 
faces of the teetii are set back, the amount 
depending upon the kind of wood to be 
operated upon. 'File liarcler the wood 
the more back slope is required. The 
tips of the teeth terminate in a fine 
pointy due to the face and back being 
bevelled. 

The correct way to iiold such a saw 
is shown in Fig. 4, that is, with the fore- 



Rg.3 


finger extended along its handle and, not 
through it, as seems the natural way of 
gripping the tool. This method is 
used to ensure control over the saw 
and accuracy when cutting .along a 
guide line. 

To saw correctly only comes with 
practice. The chief difficulty to over- 
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Fig. 4 


come is that of keeping the saw square 
to the timber throughout the cut. Learn 
to cut squarely, and test with a square 
from time to time until you become 
proficient. Use as long strokes as 
possible and avoid sawing too quickly. 
A saw in good condition, that is, sharp, 
unbuckled, and correctly set, does not 
require pressure on the downstroke, so 
let it work by its own weight, simply 
pulling the saw slowly upward and 
pushing it slowly forward in long, even 
strokes. For easy cutting the saw 
should be nearlv vertical. 

Ripping.— When ripping, the board 
should always be supported on both 
sides of the cut to prevent the un¬ 
supported side from breaking off. A 
short board may either be laid along a 
sawing-trestle, or sawing-horse as it is 
sometimes called, with the end to be 
sawn overlapping the end of the trestle, 
or held in a vertical position in the 
bench vice, as shown in the illustration 
(Fig. 5). Start the cut by using the left 
thumb as a guide, as shown in Fig. 6, 
and push the saw blade very lightly 
against the wood so that it just nicks 
it, then.continue until the slot is suffi¬ 
ciently deep to guide the saw. Keep 
the head well over the tool so that both 
sides can be seen. Move the saw to 


and fro in a vertical plane, taking care 
to keep the cut parallel to the mark, not 
forgetting to leave sufficient waste for 
planing to size afterwards if this is 
necessary. 

If the board is to be sawn into two 
or more equal widths, follow the marked 
lines so that the saw-cut divides the 
line equally on each side. 

It sometimes happens that the saw 
does not follow the line, in which case 
give the saw a slight axial twist on the 
downstrokes until the desired result is 
obtained. Do not attempt to bend the 
saw blade over towards the line as such 
a procedure is useless. 

One of the faults common to novices 
is that they try to saw far too quickly 



Fig. 5 


and do not use sufficiently long strokes. 
This is bad practice, as short strokes 
mean that some of the teeth are not 
doing their proper share of cutting, and 
are thus caused to wear unevenly. 
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It frequently happens, especially when 
ripping a long board from end to end, 
that the saw-cut closes and pinches the 
saw. This difficulty may be overcome 
by inserting a thin wooden wedge or the 
blade of a bradawl and following the 
saw up with it, as shown in Fig. 7. The 
wedge should be removed before finish¬ 
ing the cut to prevent the wood splitting. 

Cross-cutting, or cutting across the 
grain of the wood, is not a difficult 
operation provided the cut is started in 
the right way. To do this, use tlie 
thumb as a guide for the blade in the 
same manner as in starting the rip-saw. 
Fake two or three short upstrokes to 
get a start. Do not attempt to start 



on a downstroke as the saw is liable 
to jump, perhaps with disastrous results 
to one’s hand. a 

To saw off the end of a boaM of given 
length, measure up the board and 
mark it with a pencil, guided by a 
square, to the desired size. If the board 
is a long one place the wood across two 
trestles~-or boxes, if trestles are not 
available. Place the right knee upon 
the board to steady the wood. Start 
the cut just outside the line to allow 
sufficient waste for finishing off with a 
plane. The left hand can now be used 

# 


to help support the board. Cut across 
the wood, using long even strokes until 
near the end of the cut, when the strokes 
should be very light to prevent spoiling 
the edge. 

If the amateur does not feel disposed 



to go to the expense of purchasing a 
rip-saw and a cross-cutting saw, the best 
equivalent to have is a panel-saw. 
Such a saw can be used for ripping, cross¬ 
cutting and, in a good many instances, 
for cutting wood where a tenon-saw 
would be normally employed. It is 
not, however, so efficient as the separate 
tools. A handy size to have is one with 
a 22 in. blade. 

The Mitre- or Tenon-saw shown in 
Fig. 8 is a different type of tool from 
either the cross-cut or rip-saw, the blade 
being parallel and very thin.. The 
upper edge is provided with a stiffened 
back of either brass or steel which 
somewhat restricts its use. The teeth 
are very much finer and more numerous, 
varying from 10 to 14 to the inch. It 
is usually employed on work held in 
the vice, or across a bench-hook, an 



illustration of which appears in Fig. 9. 
The bench-hook is , a simple device for 
holding the work steady. It consists 
essentially of a flat piece of wood having 
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a wooden block at the back edge of the bench-hook, the main difference being 
top and a similar block fixed on the that the back block is provided with 
underside along the front edge. When three vertical saw-cuts or slots, two at 
a piece of wood is to be sawn, the bottom angles of 45° and the other of 90, 
block of the bench-hook is placed against which serve as guides for the saw. The 
the front edge of the bench, and the two angled slots are set in opposite 
material placed and pressed against the directions for cutting mitre-angles, while. 

the centre slot enables work to be cut 
perfectly true, at right-angles. 

Mitre-block.— To use the mitre- 
block, first place a thin piece of wood 
on the base to prevent the saw damaging 
the surface when finishing the cut. 
top with the left hand. The correct Next place the work against the block 
way to saw, when using the hook, is to and hold it firmly in position with the 

start cutting with the saw gripped in leh hand. Gently saw down into the 

the right hand with the index finger selected slot, taking care that the saw 

extended in the same way as the rip-saw I'ons freely. Do not force the saw 

is held, and the blade tilted up to an 
angle of about 30°, and as the sawing 
proceeds, gradually to bring the handle 
down until the saw is horizontal. An 
illustration of a bench-hook in use is 
seen in Fig. 10. 

. The tenon-saw is also used with a 
mitre-block for cutting mitres, etc. 


against the sides of the slots or they will 
be enlarged, resulting in inaccurate 
work. Figure 12 shows a mitre-block 
in use. 

The Mitre-box, as its name suggests, 
is box-shaped and is deeper than the 
mitre-block. It is used principally with 
the panel-saw for cutting mitres, etc., 
on deeper and larger mouldings than 
can be sawn on the block. Sawing is 
accomplished in the same way as with 
the mitre-block, and the same pre¬ 
cautions should be taken to prevent 
For small work the mitre-block shown forcing the saw and damaging the slots., 
at A in Fig. 11 is employed, while for The craftsman would be well advised 
larger work a mitre-box illustrated at B to drill two holes through the blade of 

is the correct accessory to use. The his tenon-saw to enable a strip of wood 

mitre-block is somewhat similar to the to be screwed to the side of the blade, as 
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Fig. 12 


shown in tig. 13. This arrangement acts 
as a de])th gauge, which will be found 
very useful when cutting sluillow slots 
which have to he of uniform depth, such 
as grooves for shelves or partitions in 
drawers. 

A Dovetail-saw is used for sawing 
small stuff It is smaller than the 
tenon-saw, has an (.)pen htindle, and 
usually has about 12 teeth to the inch, 
rite tool is used in a simikir way to 
the tenon-saw. 

The Pad-saw is a very handy little 
tool for cutting curves either on the 
outside or inside of a piece of W(.)rk. 
Fig. 14 shows such a tool. The blade 
is _ thin, narrow and tapered and is 
adjustable. It is held in the handle by 



.means oi two set-screws which allow 
the length ()f the blade to be adjusted 
at will. New blades can be purchased 
separately should you have the mis¬ 
fortune to Itreak one, Fig. 15 shows 
the.correct wtiy to use a pad-saw. It 
will be noted that both hands are 
used foirgripping the tottl. The index 
finger, of the right band is extended to 
control the tool, as in using the hand-saw. 


Owing to the fragile nature f.)f tlie blade 
great care must be exercised to prevent 
buckling. This can be obviated to a 
great extent by exposing only sufficient 
length of iffade, as may iae necessary, tind 
sawing wiiii slow even strokes. 

Bow-saw.—-Another type of saw Ihr 
cutting curves In wood is illustrated by 
Fig. 16, whicli sliows a lx)w-saw. Thi,s 
type of saw is really a large fretstiw fiir 
working comparatively tliick material. 
Tile blade is parallel, liiin and narrow. 
It is fixed between tlie top and bottom 
arms of the frame, and is kept in tension 


Fig. 14 



by^ a strong, twisted string. Wlien 
fitting tile iffade take care to insert it 
correctly, that js, in the opposite direc¬ 
tion to that of a fretsaw, as the cutting 
strokes tire made away from tlie operator. 

To use the saw, grip the handle with 
iwtli liands as shown in Fig. 17, and 
work the saw ixick and fortli with steady 



Fig. 15 


even strokes, Avoid twisting the blade 
suddenly, otherwise you may break it, 
and always keep the blade at right angles 
to the work, 

For cutting internal curves a small 
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hole must first be made in the work. 
One end of the blade is then unfastened 
and threaded through the hole in the 
same manner as a fretsaw. 

When not in use it is a good plan to 
relieve the tension on the blade by un¬ 
twisting the string. 

As it is not a particularly pleasant 



job to resharpen a saw, steps should be 
taken to guard against the necessity. 
For instance, when sawing old wood 



note well whether any nails are in the 
way of the saw-cut, as there is nothing 
like a nail to take the edge off the teeth. 
Avoid placing the saw teeth downwards 
on the bench; lean it on sometliing at 
the back, teeth upwards; or, better still, 
hang it up when not in use. 


PLANES AND PLANING 


P LANING, by which is meant finishing 
and smoothing work truly to size, 
is one of the most important processes 
in woodworking. It is for tliis reason 

I t the .amateur craftsman should be 
e to plane up a piece of work accu¬ 
rately, otherwise he will be seriously 
handicapped in the pursuit of his 
hobby. As with sawing, proficiency in 
planing is only obtained by practice. 

The principal planes used by the ama¬ 
teur are the jack-, trying- and smooth¬ 
ing-planes; but for occasional use on 
special work he may find it necessary 
to employ a rebate, router, or one or 
more of the special planes suitable for 
the work in hand. 

A plane (Fig. i) is really a guided 
chisel, and usually consists of a stock 


or body of hardwood which carries 
a cutting-iron held in position by a 
wedge, and in the case of a jack- and a 
try-plane a suitable handle for propelling 



it along the work. The bottom surface, 
or sole as it is termed, is perfectly flat | 
and has a slot through which the ■: 
cutting-edge projects. The thickness of ' 
the shaving is determined by the amount ; 
of cutting-edge exposed below the face 
of die sole, 
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The irons employed in the jack-, 
trying- and smoothing-plane consist of 
two components, namely, the cutting- 
iron proper and a supporting iron, 
termed a back iron.' The purpose of 
the back iron is to support the steel 



cutter and to break the shavings when 
being cut. (An illustration of a plane- 
iron appears in Fig. 2.) 

If the rough sawn surface of a piece 
of wood has to be planed it is first rough- 
planed with a jack-plane to remove most 
of the waste material. This operation 
is followed by a trying-plane to obtain a 
straight and true surface, and lastly a 
smoothing-plane to give the material a 
smooth even finish. 

The Jack-plane is usually about 
16 in. long, fitted with a i\ in. wide 
cutting-iron. The edge of the cuttei 
is slightly convex or rounded (as shown 



A B C 



at A in Fig. 3) to enable it to work freely 
and quickly. It produces a series of 
shallow grooves in the material (as 
illustrated in Fig. 4) which are afterwards 
removed by the trying-plane. 

;The back iron is usually set back 
about in. from the cutting-edge. 

The Trying-plane is a similar tool to 
the jack-plane, the main difference being 
2 


that it is longer, usually about 22 in,, 
which allows all the uneven or lumpy 
parts left from the jack-plane to he 
smoothed down. The cutter is about 
I in. wider than the roughing tool 
and is ground slightly rounded (as at 
B in Fig. 3) but not so much as that of 
the jack-plane, while the back iron is 
set closer to the cjitting-edge, usually 
about iV in. 

A Smoothing-plane (an illustration 
of which appears in Fig. 5) is generally 
7 to 8 in. in length and fitted with a 
2| in. cutter. The cutting-edge Is 
practically straight (c. Fig. 3), except at 
the ends, which are rounded off a trifle 
to prevent them scoring the work. 



The back iron is set nearly level with 
the cutting-edge, the distance, being 
regulated according to the degree of 
finish required. 

For the purpose of explaining the 
process involved in planing, it is assumed 
that a piece of rough sawn timber is to 
be finished, 3 ft. in length, 4 in. wi(|^, 
and if in. thick for a certain piece 7W 
work. 

Before beginning operations always 
examine the material to see that it is 
entirely free from grit or other foreign 
matter likely to dull the cutting-edge of 
the iron. Place the better side of the 
wood upwards flat on the bench- 
top, with one end against the bench- 
stop, taking care to see that the grain of 
the timber runs in the right direction, 
that is, the planing is done in the 
direction of the grain. ,t!Note also that 
the bench-stop is not allowed to project 
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high enough to foul the plane when in 
use, especially if the stop is a metal one. 

The first operation consists in making 
the work fairly smooth with a jack-plane. 
Grasp the handle of the tool with the 
light hand and place the front end of 
the stock flat on the work, putting the 
left hand on the front of the plane and 
keeping the thumb on the near side and 
the fingers on the other (as shown 
clearly in Fig. 6). Keep the fore end 
of the tool upon the work by pressing 
down hard on the stock. Now push 
the plane along the work until the 



Fig. 6 


cutter ■ passes the farther end of the 
wood, gradually relieving the pressure 
as .the tool approaches the end of the 
stroke. Draw the plane back to its 
original position, still keeping the left 
hand on the front, but, of course, with¬ 
out pressure, lifting the back of the tool 
a trifle to keep the cutter from touching 
the work, Continue the operation until 
the whole of the surface is planed. If 
the shaving is very thick and it takes a 
great deal of force to propel the tool it 
usually shows that the cutter is set too 
deeply^-, in which case the obvious 
remedy is to re-set the cutter so that the 
cutting-edge does not project so far 
below the sole. If, on the dther hand, 
the shaving is too fine, one or two light 
taps on the top of the iron will generally 
have the desired effect. 


Try to avoid the common error of 
removing too much at the farther end 
of the work, and also try to plane the 
timber perfectly flat, and not towards 


the sides as is often done by the un¬ 
initiated. 

Testing.— The work should be 
tested from time to time, as one of the 
common fimlts found in timber is that 
it has a twist. This defect may be 
observed by holding the work on edge, 
closing one eye and looking over the 
near top edge. If it is seen that one 
end of the far edge stands up more than 
the other it must be planed down 
until it is level. 

A more practical method of testing, 
however, especially when working 
narrow stuff, is the use of a pair of wind¬ 
ing strips, which are simply two narrow 
strips of wood a foot or so in length 
with their edges planed perfectly parallel. 
The strips are placed on edge across 
the work parallel to one another, at 
convenient distances apart. A sight is 
then taken over their tops as indicated 
in Fig. 7, when any twist which occurs 





is easily detected. The try-plane should 
be used for taking the twist out of work. 

After a perfectly true surface has been 
obtained by the try-plane--which is 
used in the same way as the jack—a 
“face mark” should be pencilled on the 
face and edge you are going to true up 
next, as shown in F'ig. 8. Now place 
the wood in the vice, better edge 
uppermost, with the face towards you, 




Fig. 9 


as the next step is to square the edge. 
.In planing the edge, grasp the handle of 
the plane with the right hand as already 
explained, but allow the finger-tips of 
the left to slide along the side of the 
work in the manner shown in Fig. 9. 
This procedure will help to steady the 
plane and keep it at right-angles to the 
already prepared face. 

As the work progresses test for 
accuracy with a try-square. If the 
work is found to be out of square, 
correct the fault by tilting the tool a 



Fig. 10 


trifle and remove the prominent parts. 
When the edge is finished pencil a V 
mark on it pointing to the face side. 

Remove the ’work from the vice 
and mark out on the face side the exact 
width the work is to be, using a marking- 
gauge for the purpose, Set the marking- 
gauge and run the point along the face 
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by moving the stock of the tool along 
the face edge. When this edge has 
been planed down to size and tested 
for squareness from the face, the work 
should be placed prepared fiice down¬ 
ward, to enable the remaining face to 
be planed. Before this can be done, 
however, the exact depth must be gauge- 
marked on the sides, by running the 
gauge stock along the face-edges. 
When this has been planed to size, the 
whole may be skimmed over with the 
smc,)()thing-plane. 

The Smoothing-plane has no handle 
and it is used in the manner indicated in 


Fig. 11 


Fig. 10. As this tool is essentially a 
finishing tool, the plane-iron should be 
very sharp, and set very “fine,” that is, 
the cutting-edge should only project 
beyond the sole by the merest fraction 
of an inch, to produce a very fine shaving. 

The work is now ready for cutting 
to length, Measure the distance with 
a rule, and mark the positions on the 
face of the work. Square a line across 
the face and round the edges at each 
end, and carefully saw on the outside 
of these lines. Fix the work end up¬ 
wards in the vice, as the final operation 
consists of planing the ends, wliich are, 
of course, planed on end grain. Do not 
attempt to plane right across the end, 
otherwise the opposite edge will be 
damaged, but work first from one edge 
to the centre and then from the opposite 
side towards the centre as indicated 
at A in Fig, n or, in cases where the 
preservation of the edge is Immaterial, 
first remove the far corner—shown 
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by the dotted lines—with a sharp chisel, 
and then plane across the surface in 
the direction indicated by the arrow at b, 
As the long edges of work are usually 
sharp after planing, it is a good plan to 
remove the “arris,” as the sharp edge is 
called, by either running the smoothing- 
plane held at an angle along the edges, 
or by using a cornering tool (illustrated 



Fig. 14 


in Fig. 12). Such a tool can be obtained 
from almost any tool-dealer for a few 
pence, » 

The Shooting-board.— Fig. 13 
shows a useful planing device. It is 
used for shooting or planing the edges 
of comparatively thin material, both with 
the grain and across the end grain. The 
board consists of an accurately planed 
and trued wooden base about a foot 
wide, an inch thick, and varying in length 
from 24 in. upwards* On the top of the 
base is a narrower prepared board run¬ 
ning lengthwise and flush with the front 
of the base, and kept in position by 


screws driven in from the underside. 
A hardwood stop is grooved into the 
top member near the left-hand end, and 
as the base is liable to twist, a strengthen¬ 
ing batten fixed on the underside at 
the ends is advisable. 

In use the board is placed against 
the bench-stop, as shown in the illustra¬ 
tion, and the work against the stop on 
the board. The plane is used with its 
side resting on the base and its cutting- 



edge towards the edge of the work to 
be prepared. The work is kept in 
position with the left hand while the 
right one propels the plane as pictured 
in Fig. 14. 

When shooting the end-grain edge 
of a piece of work it is a good plan 
to insert a small piece of accurately 
prepared wood between the work and 
the stop, keeping the front edge of the 
piece flush with the edge to be planed. 
Its use ensures proper support to the 
corner of the work and prevents it 
from splitting off. 

Always plane to a drawn line even 
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Fig. 18 


when using a shooting - board. If 
possible, mark the line with a scribing 
knife, A pencil line has the disadvan¬ 
tage that it can get planed out easily or 
otherwise obliterated, but a knife-scribed 
line leaves a clean, clear cut to work 
to. 

Metal Planes, that is, planes having 
an iron stock as represented in Fig. 15, 
are becoming increasingly popular, 
especially in the smaller types. (Fig. 
16 shows a metal plane in use.) 

Although the jack-, trying- and 
smoothing-planes are tlte most gener¬ 
ally used planes, there are one or two 


useful planes for special purposes. 
These include the rebating and the 
plough plane. 

The Rebating Plane is used for 
finishing rebates or shoulders along the' 
edge of a piece of wood as shown 
in Fig. 17. The plane is fitted 
with a cutting blade as wide as the 
body in order to cut right into the 
angles. 

The Plough Plane (Fig. 18) is used 
for cutting grooves in the edges or 
faces of work, as indicated in Fig. 19. 
The tool consists of a stock and a set 
of cutting irons of different widths. 
The depth of cut is regulated by means 
of a thumbscrew. 



Fig. 20 
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A Spoke-shave is an elementary type 
of plane used for smoothing curved 
surfaces, either convex or concave. It 
consists of a cutting blade supported by 
a double-handled stock of either wood 
or metal. In the wooden type the blade 
is provided with two tapered square 
section projections, or pegs, which fit 
into corresponding holes in the stock. 


The blade is adjusted by tapping the 
tops of the pegs. (Fig. 20 shows how 
the tool is used.) Care must be taken 
to work "with the grain,” and in some 
instances it will be found an advantage 
to push the tool across the surface to 
be finished, rather than to pull it. For 
ordinary work a 9-in. tool will be found 
useful. 


MARKING OUT 


ACCURATE marking out is the first 
J\ step in the production of good 
work. Unless the job in hand is care¬ 
fully marked at the outset, and however 
skilfully the subsequent operations may 
have been done, there is little likelihood 



Fig. I 


of the finished product being anything 
but a failure. 

The actual tools required for marking 
out a particular piece of work natur¬ 
ally vary with the kind of work, but 
fortunately the tools necessary for 
marking ordinary “everyday” work 
call for only a few quite inexpensive 
items such as a pencil, scribing-knife, 
rule, squares, marking-gauge, and 
dividers. 

A lead Pencil is generally used for 
marking where no high degree of accur¬ 
acy is needed, but in cases where great 
precision is necessary—as in setting out 
joints and cabinet making—it is better 
to use either a scribing-knife or a chisel 
edge, as the clean cut obtained by these 
tools leaves a fine definite line. 


The lead pencil should be sharpened 
to a fine chisel point as shown in Fig, i, 
as it produces a clear thin line. For 
marking a line for rough sawing this 
is, of course, unnecessary. 

A Rule is indispensable for measuring. 
The most useful and handy type for 
general work is perhaps the 2 ft. four¬ 
fold rule, as it can be easily carried about 
in the pocket. 

For rough measurements it can be 
used flat, but for exact marking it should 
be held edgewise direct on the work. 
This is necessary because it is extremely 
difficult to judge and mark accurately 



the precise point required when the 
division lines of the rule are even 
only a small fraction of an inch above 
the work. You can prove this by 
trying it.. 


i 
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It is frequently necessary to draw a 
line parallel to a planed edge of a 
prepared board' as, for instance, in 
marking out a strip preparatory to 
sawing. This can be done quite easily 
by adopting the method shown in Fig. 2. 
Place the work so that its long edge 
o verlaps the front of the bench by an 
inch or so, and make a pencil mark at 
the desired distance from the long 
edge, near the end. Place the pencil 
point on the mark and bring the rule, 
held flatly in the left hand, up to the 
point, keeping the forefinger up to the 
edge of the work to act as a guide. Now 
draw the rule and pencil along the 
entire length of the board, taking great' 
care to keep the rule at right-angles to 



Marking into Equal Widths.—A 

quick method of marking a board into a 
given number of equal widths is shown 
in Fig. 3. Place the rule on edge 
obliquely across the surface with one 
end touching one edge, and at the other 
a number of inches which is a multiple of 
the required number of widths, and mark 
the wood opposite the division mark of 
each multiple. For example, if a 6-in, 
board is to be divided into four strips of 
equal width, then by placing the zero end 
of the rule against an edge and the 8-in. 
division on the otha*, the desired distances 
will fall at the 2-, 4-, and 6-in. divisions, 
which give four spaces each i\ in. 
wide. Parallel lines are then drawn 
along the board at these positions. 



Similarly, in dividing the same board 
into three equal widths, the rule would 
be set across at the 9 in. division and 
the surface marked at the 3-in. and 6-in. 
points respectively. 

The Marking-gauge (Fig. 4) is one 
of the most important tools in the setting- 
out equipment. It is used for marking 
parallel lines. The gauge is a very 
simple tool consisting of a hardwood 
stem having a steel pin near one end for 
marking the wood, and an adjustable 
fence which slides along the stem. The 
fence is set by sliding it along the bar 
until the distance between the pin 
point and the fence is equal to the width 
required, and then locked by a hard¬ 
wood screw or other suitable device. 

Fig. 5 shows the correct way to set 
a gauge. To do this, first slack off the 
screw to enable the fence to slide easily 
along the stem. Hold the bar with the 
left hand, placing the thumb on the 
edge of the fence to steady it, and 
then place the zero end of the rule 



Fig. 6 
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squarely against the side of the fence, 
resting the long edge of the rule on the 
stem. 'Gradually push the rule along 
the Bar until the required measurement 
appears opposite the marking point. 



Keep the fence in this position by press¬ 
ing it with the left thumb and tighten 
the screw. 

Test with the rule to make sure that 
the fence has not shifted. If it has, it 
can be altered a trifle by tapping one 
end or the other of the stem on the 
bench. Tap the marking end if the 
fence has shifted away from the pin, 
and the other end if it is too close. 

A common method of holding and 
using a marking-gauge is shown in 
Fig. 6. Rest the end of the work on the 
bench, but if the wood is not of sufficient 
thickness to enable the fence to clear 
the bench-top, place it upon another 
piece. Hold the tool in the right 
hand, keeping the thumb behind the 
marking point, and place the forefinger 
over the fence to steady it. Now press 
the fence close up to the edge of the 
work and push the tool along the work 
in the direction of the grain, keeping 
the top of the marking pin tilted slightly 
forward, so that the point lightly marks 
the wood. Now repeat the process, 
applying a little more pressure on the 


pin. The reason for marking it twice 
is that if a deep cut is made at the outset 
the point is liable to follow the grain 
and consequently mark an imperfect 
line. It is for this reason also that the 
fence must always be pressed hard up 
to the edge of the work. 

It should be noted that a marking- 
gauge should never be used for marking 
wood across the grain. 

A Mortice-gauge is really an ordinary 
gauge having an additional point which 
can be adjusted. This allows two paral¬ 
lel lines to be marked simultaneously. 

As its name implies it is used for 
setting-out mortices, the second point 
being set at the required distance from 
the fixed one to suit the width of the 
mortice. 

As the width of a chisel used in mark¬ 
ing a mortice should be equal to tlie 
width of the mortice, the gauge is 
usually set from the cutting edge of 
the chisel in the manner shown in Fig. 7. 
The tool is used in the same way as the 
ordinary gauge. 

The Try-square is used when marking 
right-angles to the trued edges of wood. 
In using the tool it is absolutely essential 
that the stock be held firmly against the 
work before the scribing-knife or pencil 



Fig. 8 


is drawn along the edge of the blade, 
and that the edge of the work being 
marked be perfectly straight. 

A square having a 6-in. blade will 
generally be found- large enough for 
small work, but such a tool is obviously 
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too small for marking across a 9-in. 
board. 

Fig. 8 shows a square being used for 
marking a line across a piece of work. 
To do this, first mark the exact position 
where the line is to be scribed, then, 
still keeping the point of the pencil on 
the mark, slide the square along the 
edge of the work until the blade just 
touches the pencil point. Draw the 
line across, holding the left hand 
pressed against the back of the stock to 
keep it in position, as shown clearly in 
the illustration. 

When several pieces of wood of equal 
size are to be similarly marked, as, for 
instance, in setting out the stiles or the 
rails for a cabinet door, it is much better 
to clamp them together and mark the 
lot than to mark them individually. 
This method not only makes for more 
accurate marking but also saves a great 
deal of time. When the preliminary 
guide lines have been marked it is an easy 



matter to continue the lines round the 
work where necessary, with the aid of a 
try-square.t, Fig. 9 shows a number of 
pieces being marked simultaneously. 

Do not always take the accuracy of 
a try-square for granted, because it is 


easily put out of truth if roughly 
handled or allowed to drop on the floor. 

To Test the Accuracy of a Square, 
plane up a perfectly straight and true 
edge on a piece of wood. Scribe a line 


A B 



Fig. 10 


across the wood in the normal way and 
then turn the blade over and scribe 
another line, as shown in Fig. 10. If 
the square is accurate the two lines 
should coincide. If the tool is in¬ 
accurate the error will be shown 
doubled by the difference between the 
two lines. 

Thus, in Fig. 10, the line de re¬ 
presents the true edge of the board, and 
a line is drawn with the square held 
in a normal position a, while that at b 
shows the position of the blade when 
turned over. The space at c indicates 
the amount of error doubled. 

This error can be corrected by fixing 
the square, blade horizontal, in the vice 
and carefully filing the top of the blade 
from the stock to the other end, using a 
smooth file for the purpose. The , first 
stroke should be short and each succeed¬ 
ing stroke a trifle longer. Do not make 
a heavy cut, and take care to keep the 
file almost parallel with the edge of the 
blade. Test frequently and when true, 
remove the tool from' the vice, and 
finish off the edge on an. oilstone or 
rub it gently, lengthwise, on a piece of 
fine sandpaper laid on a true surface. 
The same operation must be carried 
out if the blade is full at tlie odier end, 
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Fig. II 


but, of course, that end gets most 
attention. 

The Adjustable Bevel is used for 
setting-out and testing angles on work. 
The tool in use is shown in Fig. n. It 
is similar to the try-square except that 
the stock is narrower and slotted at 
the top to accommodate a thin parallel- 
edged blade which is also slotted. The 
blade is held securely in position by 
means of a screw passing through the 
stock and the slot in the blade. 

To set the bevel, first slack off the 
fastening screw a trifle so that the blade 
is not too slack in the stock; and adjust 
the blade to the desired angle, and 
tighten up the screw. Test for accuracy, 
as the blade may have shifted a trifle 
whilst being tightened up. Should any 



Fig. 12 


slight inaccuracy be detected, tap the 
blade on a piece of wood and again 
verify. The tool is then used in the 
same way as the try-square, care being 


taken to keep the stock pressed tightly 
against the edge of the surface to be 
marked. 

Dividers are useful for transferring 
measurements from one piece of work 
,, to another, and from the rule to the work. 
The tool is also handy for dividing the 
distance between two given marked 
points into equal parts, where it could 
not be conveniently done with a rule. 
To use the dividers for this purpose, 
the trial and error method is adopted. 
The legs are first opened to approxi¬ 
mately the width of 
Fig. 13 one division, and then 
stepped across the 



work between the two marked points. 
If the distance between the points of the 
dividers does not exactly divide into the 



Fig. 14 


overall dimensions they should be reset 
and again tried until the number of steps 
does divide equally into the marked 
positions. 

In the absence of compasses, dividers 
may be used for scribing circles and 
curves. The legs are first opened to 
correspond to the radius required and 
the point of one leg is placed on the 
centre-mark of the circle or arc to be 
described, as shown in Fig. 12. The 
tool is then held at the top and twisted 
round so that the point of the other leg 
lightly marks the work. 

If the point at the centre is likely to 
make an undesirable mark on the work 


a thin piece of wood should be inter¬ 
posed, taking care that it does not slip. 
If this is likely to happen, place a piece of 
sandpaper rough side down on the work 
and moisten the underside of the wood. 

A Home-made Beam Compass.— 
The professional generally uses a 
beam compass or a trammel for scribing 
large circles or curves. This can be 
improvised out of a thin strip of wood 
a little longer than the desired length of 
the radius of the circle or curve. A notch 
is made at one end to guide the pencil 
point, and a thin nail is driven through 
. the lath near the other, at a distance from 
the pencil-point equal to the radius 
required. To use the device, all that is 
necessary is to drive the nail lightly into 
the work at the desired centre, place the 
pencil point into the nc?tch, and move the 
lath round. This simple yet effective 
contrivance is shown in Figs. 13 and 14. 


It frequently happens that a number 
of small pieces of the same size and 
shape have to be marked out. , In all 
such cases an enormous amount of 
time will be saved by making a template 
and using it as a guide 
in marking out. For 
instance, in marking out 
dovetail pins, a piece of 
Fjg_ 15 thin sheet zinc' or brass 
can be cut out with an 
old pair of scissors to the exact size and 
shape of the pins, as illustrated in 
Fig. 15. The template can then be 
used as a guide for the point of the 
marker so that each pin is exactly the 
same size. The same thing applies for 
larger work, or for the marking of 
awkward corners. In a great many 
instances stiff cardboard could be 
used with advantage instead of sheet 
metal. 



NAILS AND SCREWS 


i LTHOUGH there are many methods 
ii of flistening pieces of wood to¬ 
gether, such as gluing, dowelling, 
wedging, etc., nailing and screwing are 
possibly the ones most commonly used 
by the amateur. 

Nails are made in numerous shapes and 
sizes, each designed to suit a particular- 
purpose. The novice should, there¬ 
fore, get familiar with the commonest 
sorts of nails and screws so that he will 
then be able to choose the correct 
fastener to suit his purpose. 

Types of Nail.— Fig. i from A to i 
shows a few types of nails for what may 
be termed everyday use. 

That shown at a represents an oval 
wire nail, so called because its shape is 
practically oval and it is made from 
wire. It is an excellent nail for general 
purposes, has good gripping power 


and does not split the wood, provided 
it is driven in with its largest diameter 
parallel to the grain. As it has a small 
head it can be punched under the 
surface without leaving an unsightly 
hole. Oval wire nails can be obtained 
from \ in. to 6 in. in length, the thickness 
varying with the length. , 

The French or Round wire nail 
illustrated at b may be obtained from 
I in. to 10 in. in length. It is used for 
more or less rough work and has great 
holding power. A French nail has a 
larger head than an oval wire nail and 
as it is more robust it does not bend so 
easily. Owing to the large size of the 
head it cannot be sunk below the surface. 

A Cut Clasp Nail is illustrated at c 
and, as will be seen, it is an entirely 
different kind of nail to the wire as it is 
punched from sheet metal. It is more 
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or less rectangular in section and are headless and brittle. In use they 
tapers in its width from the top of the are driven partially into the work and 


shank downwards, terminating in a 
blunt unpointed end. Like oval brads, 


a tap on the side with a hammer 
breaks off the projection flush with the 


clasp nails are driven in parallel with the surface, which makes them practically 


grain of the wood. invisible. 

The nail shown at d is a floor brad Tacks, represented at i, are a form 
specially designed for nailing down small nail with a very sharp point an 
floorboards. large head. They are used more 

The illustration at e represents a for household purposes, such as fasten- 
wrougjlt clasp mil _ fn ^ 

and these were ft 9 ft and the like than 

oncemadebyhaitd. = 

Ithastheadvantage When naihng two 

that it is more pieces of wood o- 

heitiblethantltecat “ 

nail, which makes top piece is thtnna 

it particularly use- J*™ 

fill for clindted J ■'ft 

work, that is, where ^ ^ ^ 

a ni is driven A B C D nail neft ft* 

through two pieces O @ . . ftf ** 

otwoodandiLnd f u thickness oft top 

knocked over or " . piece ftulfte em- 

clinched on the PM- Thus if 

reverse side. ^ the upper piece i 

Owing to the high f V V I ' •'■'ft ?", 

cost of manufacture r F G FIG I f ft i’?' a" 

it is seldom used. t " length should be 

A Clout Nail (f) has a thin flat head employed. This is an arbitrary ngure, 
which is larger compared with its length however, and cannot always be adhered 
than any of the nails previously referred to. r i i, 

to. This feature makes it particularly In cases where a piece of wood has 
useful for fastening down roofing to be fastened to another piece with the 
felt. When used for outdoor work nail going into the end grain, in the 

- A , i 1 111 . .. J_ TjI/v /» n 


the galvanised kind should be 
ployed. 


manner shown in Fig. 3, a longer nail 
than that previously mentioned is neces- 


Pauel Pins are an extremely useful sary, as nails do not grip so well in the 
kind of fastener from the amateur’s end grain. ’ For example, if the thickness 
point of view. They are made from of the top piece is i in., a 3-in. nail 
very thin wire and have a tiny head would be the minimum size to use. 
which makes them extremely handy. When fastening two pieces of wood 
for fastening small work, such as bead- of equal thickness together, a nail a 
ings, etc. They may be obtained in little longer than the combined thick- 
sizes varying from ^ in. to 2 in. in length, nesses can be used. This allows the 
A panel pin is shown at g. ends of the nails to be hammered over 

Needle Points, shown at h, are used or clinched, as .shown in Fig. 4 - 'The 
for fastening very small work. They proper way to do this is to drive all the 


nails in first, turn the work upside down 
and hammer over the ends by striking 
them on their sides. To prevent the 
heads from being driven back, the 
heads should rest upon a piece of heavy 
metal, such as an anvil, or, failing this, 
a domestic flat-iron fixed sole upwards 
in the vice will generally answer the 
purpose. 

In the event of the clinching method 
being objected to on account of its 
unsightliness on the hack face, the nails 
should be driven in at an angle to form 
“dovetails,” as indicated in the drawing 
at Fig. 5. 

Fig. 6 shows a method of making a 
nailed butt joint. Before inserting the 
nails bend them at the tip as indicated. 

Hammering.— When driving a nail 
do not forget that a series of smart taps 
at the finish is better than heavy blows 
and less likely to damage the wood. The 
hammer should be held near the end 
of the shaft and used from the wrist 
and not the arm. 

Always bore holes where nails are to 
be driven in near the end of a piece of 
wood to avoid splitting. These may be 
bored with a sharp bradawl, but when 
using a bradawl see that its cutting-edge 
cuts across the fibres of the wood and 


not with it. If tile nails are large ones 
make the holes with a twist-drill, the 
diameter of which should be smaller 
than that of the nail. Nails should 
never be driven into hardwood at 
whatever positions they may be required 
without drilling holes first. 

Fig. 7 shows three common methods 
of nailing boards to a supporting 
batten as, for instance, in fastening 
matchboards to a cross-piece or ledge 
of a door. The main object to be 
aimed at in dealing with work of this 
description is to arrange the positions 
of nails in such a way that they do not 
split the boards or the support, and to 
ensure that the whole width of the 
board makes good contact with the 
cross-piece. 

From the above it follows that those 
at A, B, c, and d fulfil these conditions, 
while those at e and f do not. 

In good work it is usual to sink the 
nail-heads a little below the surface and 
then fill the cavity with one of the 
various fillers, such as plastic wood. 

A Steel Nail Set or Punch is used 
for sinking nails; illustrations of these 
appear at A and B in Fig. 8.' Nail 
punches may be obtained in rectangular 
or in round section steel, die former 
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having small flats on its 
"11 I tapered end while the end 
I of the latter is cup-shaped 

J to prevent it slippi^ off 

^ the head of the nail. It 

is a good plan to have 
two nail sets: one of the 
j rectangular type for large 

nails and a round one for 
small 

The Punch is used by 
presenting the tapered 
H| I end to the head of the 
1 I 1 I nail and giving it a 

\ I 1 I slight blow with a ham- 

1 I 1 I mer, driven in the same 

\| U direction as the nail, 

g Fig. 9 shows a nail set 

in use. 

^ Fig. 10 shows a method 
of hiding a nail head, called secret nailing. 
It is used in high-class work where a nail- 
head, even if punched below the surface 
and “stopped,” is objected to. To 

plliSii 




with a sharp narrow chisel, at a point 
wliere the nail has to enter. Then drive 
the nail in and bury the head by punch¬ 
ing it down. Glue down the raised 
strip and, when dry, sandpaper the 
surface or run a very finely set smooth¬ 
ing plane over it. 

In nailing, it sometimes happens that 
the hammer-head slips off the head of a 
nail and dents the wood. This is not 
always due to bad workmanship, but 
very often caused by the face of the 
hammer becoming greasy and dirty. 
When this occurs, clean the striking face 
by rubbing it on the floor. 

Hammer Marks are difficult to re¬ 
move, but if the dent is treated at once 
with water, allowed to dry thoroughly 
and then levelled over with sandpaper, 
the water may have swelled the wood 
sufficiently to make the fault almost in- 
visible. 

As it is sometimes necessary to with¬ 
draw nails, do not forget to use a piece 
of wood between the work and the jaw 
of the pincers, as illustrated in Fig. ii. 

Screws are used where greater 
strength is required than that produced 
by nails, and where the parts to be 
fastened are likely to be taken to pieces at 
some future time. 



of Ae meclianical forces.' ' ' 

^ Screws, like nails, are made in nuraer- 

carry out this process all that is necessary ous sizes, but the difference of shape is 
is first to lift a tiny portion of the surface generally confined to the heads, 
of the wood in the direction of the grain The commonest types of screws are 


made of iron or brass, while copper 
and gun-metal are used for screws for 
special purposes. 

The most frequently used screw is 
possibly the countersunk-headed screw, 
shown at a in Fig. ii. It is employed 



where a flush surface is required. The 
round-head screw illustrated at b is 
used mainly for fastening fittings, such as 
locks, door-bolts, etc., where counter¬ 
sunk-headed screws could not be con¬ 
veniently employed, and in cases where 
the wood is too thin to countersink. 

The'raised head (c) is a sort of “half¬ 
way house” between the countersunk 
and the round head. 

Wood-screws may be obtained in 
sizes ranging from | in. in length, as 
used by the cabinet-maker for fixing 
small hinges, etc., up to 9 in. The 
diameters of screws are known by their 
gauge numbers; the thicker the screw 
tile higher the gauge number. Thus a 
I in. No. 8 screw is thicker than a No. 6 . 

When flistening two pieces of wood 
together, as in Fig. 13, a clearing hole—■ 
that is, a hole a trifle larger than the 
plain part of the screw—should first be 


drilled in the top piece, and if the screw 
to be driven is small, it may be screwed 
direct into the piece to be joined.^ 

In the event of a large screw being 
used, however, the piece to be joined 
should also be drilled with a drill a 
shade under the diameter of the screw 
at the bottom or base of the thread. 

As the top of countersunk-headed 
screws are intended to lie flush with 
the surface of the work, the screw-hole 
should be countersunk to correspond. 
This is usually done with a special 
tool called a countersink bit, used 
with a hand brace. In some instances 
it may be found impracticable to use a 
countersink bit, in which case the depres¬ 
sion may be scooped out with a gouge. 

Screws, like nails, do not hold so 
well when used in the end grain of wood, 
so a thicker and longer screw than that 
normally employed in cross grain should 
always be employed. 

In driving in a screw, use a screw¬ 
driver with a blade a trifle wider than, 
the slot at the start and finish with one 
of equal width. This method will 

prevent damage to the slot and also 
obviate tearing the 
wood round the XMF 
screw-head. 

A small quantity 

of grease smeared L! L, 
on a screw will not ^ 
only make it easier ^ /’ 

to drive but will ^ ' 

also prevent it ^ : 3 

from rusting and 3 : 

enable it to be ex- I' ^ 

tracted easily at v ^ 

some future time. A B 

Brass screws 
should always be 
used in oak as the 
tannic acid present 
in this wood has ^ 

a detrimental effect 
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When a small screw has to be driven 
in such an awkward place as to prevent 
holding the screw in the normal way, the 
difficulty may usually be overcome by 
pushing the screw through a ^ piece of 
folded paper and using it as a ‘ handle. 
When the screw is nearly home the 
paper can be torn away and the screw 
finally tightened up. For larger screws 
a thin, narrow strip of tin or brass, with a 
slot cut in one end so that it can be easily 
withdrawn, answers the same purpose. 

To Remove Screws always use as 
large a screw-driver as possible to 
obtain suflacient leverage. In the case 
of an obstinate screw, try tapping the 


end of the driver with a mallet at the 
same time as the driver is being turned. 
If this is ineffective, hold the end of a 
hot poker on the head of the screw. 
This causes the screw to expand slightly, 
forcing the wood out with it. When 
cool it contracts and so is loosened. 

Coach-screws are invaluable to the 
woodworker as a substitute for ordinary 
large screws in positions where the 
appearance of the heads is immaterial. 
Holes are first prepared as in the case of 
the ordinary screw, a metal washer 
placed on the shank, and the screw is 
screwed into the wood by means of a 
spanner or wrench. 


CHISELLING 


T he three common types of chisels 
used by the craftsman are shown at 
A, B and c in Fig. i. 

That represented at A is afirmer-chisel, 
which is possibly the most used tool and 



Fig. 1 

ay therefore be termed the handyman s 
iisel, as it can be used for cutting 
ortices in small stuff, paring, etc. 
he tool shown at b is a mortice-chisel 
id, as its namfi, implies, is used for 
itting mortices. ' It is more robust than 
,e firmer, and is generally used on large 
ork where it has to withstand the 


blows from a mallet. The paring-chisel 
(illustrated at c) is a more delicate tool 
and has a thinner blade than either of the 
two tools previously mentioned. It is 
used principally for finishing off work 
by hand, and is not struck with a mallet. 

The Blade of a chisel Is made of cast 
steel, one end of which is bevelled off to 
form a cutting edge, while the other end 
terminates in a shouldered tang which is. 
driven into the handle. As the majority 
of chisels have to be struck with a 
mallet, a metal ferrule encircles the tang 
end of the handle to prevent it splitting, 
and in the case of the morticing tool an 
additional ferrule is generally fitted 
round the top. 

For a start, the amateur craftsman 
should provide himself with a set of 
chisels comprising I, f and i in. of 
the firmer type, as these will be found 
suitable for most purposes, The set 
can then be added to as circumstances 
demand. 

Before a newly-purchased chisel can 







be used it must be 
sharpened on an oil¬ 
stone, as the cutting 
edges of a new tool are 
only roughly finished 
on a grindstone, and 
therefore unsuitable for 
good work. 

A sharp chisel is 
essential; a blunt one 
merely breaks the fibres 
of the wood instead of 
cutting them. From 
this it follows that when 
chiselling has to be done 
it is a good plan to 
keep an oilstone close 
at hand so that the 
cutting-edge may be 
touched up from time to time. 

Fig. 2 shows how a chisel should be 
held when cutting away a corner of a 
piece of wood. To do this, first place 
the wood to be prepared on a piece of 
flat waste wood—preferably hardwood 
—to prevent damage to the bench-top, 
and also to prevent splitting the grain 
on the underside of the work. Grip 
the handle of the tool with the right 
hand, keeping the thumb 
at the top. Press the 
left on the work to keep 
it from slipping and 
place the forefinger in 
front of the blade to act 
as a guide. Now force 
the tool downwards to 
remove the waste by 
making a series of 
sliding cuts as with a 
knife, slicing off only a 
small quantity at a time. 

A slicing action of 
the blade makes a 
cleaner cut than a cut 
taken straight down. If 
the work cannot be. 
conveniently held down 


with the hand, use a 
cramp. 

It may be mentioned 
here that the greatest 
care should be exercised 
when using chisels to 
keep the hand holding 
the work as far away as 
possible from the cut¬ 
ting-edge, as there is 
every chance of the 
chisel slipping. 

Fig. 3 shows the cor¬ 
rect way to hold; a chisel 
when removing the 
waste from a slot in a 
piece of work after 


Fig. 3 

having been cut down 
at the sides witli atenon- 
saw. The work is placed 
securely in the vice or 
cramped down to the 
bench-top, as near the 
front as possible, and 
the tool worked from 
one side of the wood to 
the middle, reversed, 
and worked from the 
other side towards the 
centre. This eliminates 
the risk of breaking off 
the edge of the far 
side if the cut is made 
straight through. When 
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using the chisel, take a small sloping cut is clone from the other side, so it must be 
upwards and finish by holding the tool turned completely over.' Before fixing 
flat on the bottom and working it with a it down to the bench, raise tlie work up 
sliding movement, taking care to remove on two pieces of wood of equal thickness. 


only a small shaving at a time. 



The correct tool for cutting mortices 
is the mortice-chisel, although a firmer- 
chisel can be used on small work., The 
thick blade of the mortice tool is designed 
to keep the tool true to its work, so that 
when the mortice is finished the four 
sides are square with the face. The 
width of the blade should be the same as 
that of the mortice. 

Fig. 4 shows the tool being used. 
After the mortice has been marked out 
on the top and bottom faces of the work 


The pieces should be so placed as to form 
a gap under the mortice. By doing this 
the waste is allowed to fall through the 
hole on to the bench. 

The method of removing the whole 
of the waste with a chisel, as explained 
above, is somewhat slow and tedious, 
and is rapidly becoming obsolete. Its 
place is being taken by the simple and 
more expeditious process of first remov¬ 
ing as much surplus wood as possible by 
boring holes with a brace and twist-bit, 
and finishing the work with a firmer- or 
a paring-chisel. , 

A chisel is useful for marking out 
work and is, in the majority of cases, 
superior .to a lead pencil. When mark¬ 
ing out with a square, make sure that the 
stock is held tightly against the edge of 
the work and hold the chisel with its 
bevelled side against the metal blade of 
the square, away from the operator and 


it should be firmly fixed down on the 
bench, preferably over a leg, as this 
position is more solid, and therefore 
better able to withstand the shocks from 
the mallet. To cut the mortice, start at 
the centre and work backwards towards 
the marked line at the end of the hole. 
Take care to keep the chisel perfectly 
upright and drive the blade into the 
wood by striking it smartly with a 
mallet. Nmr v&t a hammer, other¬ 
wise, the handle of the tool will be 
damaged, and avoid cutting too deeply, 
as the blade is likely to stick. Repeat 
the operation by making a series of small 
cuts until near the mortice line. Take 



care not to cut right up to the line, as the 
chisel tends to undercut. Next, start 
again from the middle and work towards 
the other end. Continue the process 
until a hole is formed half-way through 
•the wood. The remainder of the work 


also away from the square. - The marking 
is, of course, made towards the worker. 

The Gouge is really a chisel with a 
circular cutting-edge. Two kinds of 
gouges are in vogue, namely, the 
“internal ground,” having a bevelled 


--- — .. . . .:... ' 

cutting-edge on the concave surface of 

the blade, and the “external ground,” the fool from tht' \iu*,jiru|-!^,tl)(‘ bhiflc 
having the bevel on the outside. The slip 

two types are reprtisented in Fig. 5. tlie tang, tind 

Gouges are used much in the stime j^4h«aMlkM,v#HliPtPt«htw 
way as chisels. ' iting [prevents I'urtlier jiiovemcnt. When 

Fig. 6 shows how a gouge is held in drilling tlie liok.', ttdttt particular care to 
forming a channel along a piece of wood, keep tlie drill .straight, otlienvise the 

It is hardly necessary to say that w'hen blade will not lie parallel witlt the 

using chisels, and gouges on the long handle. 

grain of wood the cut is mticle In tlie A.s the cutiinii-tidges of chisels and 

direction of the fibres, as in using a pkme. gouge-s are etisil y damaged if allowttd to 

If you have the misfortune to split a come into violent coniaci with other 

chisel handle there is no need to discard metal tools, it is a wise plan to keep tltem 

the whole tool, as new handles can be wrapiied iii) in a ofijaixe, when not 
purchased for a few pence. in use, or to nwke ti proper nick for tiieir 

To Fit a New Handle, first fix the reception, 
handle ferrule end upwtirds in the vice, Always keep them in a dry jikice, iind 
and carefully drill a hole sufridcntly deep if they are to he stm-ed for a o.msider* 

and a trifle smaller in di:imeter than the able time, snieiir them with vaseline. 

BORING 

iiiEiiEarc very few jobs in wo(.)dwt.)rk obtained in several ciualities. In the 

that do not require the use of u common liradawl the shank is simply 

boring tool, but although the actual held in the handle liy the friction 

process of boring ti hole in tvood is between the wedge-sliajjrsl tang and the 

quite simple, the correct tof)l must be 
chosen to suit the work. Fig. i shows 
an illustration of the three principal 
boring tools for general work, namely, 
the bradawl (a), gimlet (n) and the 
brace and bit (c). 

The Bradawl, or sprig bit as it is 
sometimes called, is the simplest, handiest 
and the easiest tool to use for boring 
purposes, l)iit its employment is restricted 
to making small holes, such as tlio.se for 
the insertion of nails and very small 
screws. It consists essentially of a 
hardwood handle and a steel rod or 
shank, the lower end of which terminates 
in a double bevelled cutting-edge. The 
cutting-edge is purposely made sharp to 
enable it to cut across the fibres of the 
wood. 

Bradawls, like other tools, can be 










wood, but in a better tool the shank is 
further secured by means of a pin driven 
into the handle and through a hole in 
the tang. The craftsman should there¬ 
fore get the latter type unless he does 
not mind the inconvenience of constantly 
having the blade part company with the 
handle. 

Fig. 2 shows the correct method of 
using a bradawl when employed as a 
hand-operated tool. As 
mentioned previously, 
the cutting-edge is 
used across the grain 
because if it be used 
with the direction of the 
fibres there is a danger 
that the wood may split, 
as the wedge-shaped 
blade forces the fibres 
apart. 

In using the bradawl 
the blade should be 
forced lightly into the 
wood and twisted to 
and fro and then 
gradually withdrawn by 
holding the handle 
between the first and 
second fingers of the right hand, pulling 
upwards and still continuing the twisting 
movement. 

In some instances it may be necessary 
to hammer the tool, in which case the 
top of the handle should only be tapped 
lightly and the tool twisted as previously 
mentioned. Great care should be taken 
not to force the blade to one side when 



Fig. 2 


hammered out slightly so that the edge 
is a trifle wider than the rest of the 
shank. As a rule the steel is soft enough 
to allow of this being done. 

Bradawls can now be obtained with a 
hollow handle containing several differ¬ 
ent sizes of awls. The blades are held 
in the stock by means of a wing nut to 
enalDle it to be tightened with the 
fingers. Tlie main objections to such 
a tool are that it is 
usually bulky and can¬ 
not very well be used 
with a hammer when 
one wishes to drive the 
blade into hardwood, 
such as oak. 

As a bradawl—like 
every other tool with 
a round handle—is 

likely to roll about on 
the bench and to drop 
on the floor, it is a 
good plan to plane or 
file a flat on two 
opposite sides of the 
handle. Before apply¬ 
ing a plane, however, 
make sure that' the 
fixing pin (if fitted) is not likely to 
come into contact with the cutting 
edge of tilt; plane-iron. 

The Gimlet is a later production than 
the bradawl for boring holes. It has 
during its existence taken several forms 
and it was extensively used when it 
took on a taper screw-point and screws 
did not. The early type of gimlet had 


making a hole in hardwood. Failure 
to take this precaution invariably results 
in a broken blade and it may also spoil 
the work, especially if the blade happens 
to break off short in the wood. 

In the event of the blade breaking 
near the cutting end, do not discard 
the tool, as it is an easy matter to file or 
grind the blade to form another bevelled 
chisel edge. If necessary it can lie 


a groove or hollow with a sharp edge 
formed along the shank from the screw- 
point upwards, to rid the hole of chips 
and to cut the material. This type of 
tool, however, was not very effective, 
especially when boring a deep hole. 
The defect was remedied by forming a 
twist in the metal stem, as in the case 
of twist-dtills and bits, which are more 
or less self-clearing. 



Fig. 3 


The screw-point of the gimlet only 
draws the tool into the wood and any 
cutting clone is produced by the sharp 
edge of the groove or channel. There 
are several types and sizes of gimlets, 
but the one shown at b in Fig. i is a 
common form and will serve for general 
purposes. 

Fig. 3 shows how a gimlet is held in 
boring wood. The point of the tool 
is applied to the work at the position 
required, pressed down and turned in 
a clockwise direction. 'When the point 
has once established itself in the wood 
it draws itself in and cuts the hole. The 
operation then consists in merely twist¬ 
ing the handle. The tool is withdrawn 
by simply pulling the handle, rotating 
the shank back and forth, as withdrawing 
a bradawl, to bring out the core or waste. 

The main points to be observed when 
using a gimlet are these: Never use it 
for boring holes near the end of a piece 
of wood, as there is great danger of 
splitting. Always start a hole with the 
tool held upright, because once the shank 


is in tile wood the fault is difficult to 
rectify. A gimlet cannot be used suc¬ 
cessfully when boring into end grain, as 
the screwed end cannot obtain sufficient 
grip. Like every other cutting tool 
the gimlet must be sharp if clean-cut 
holes are required. 

Gimlets appear to be going out of 
fashion and their place taken by the 
more efficient hand-drill, mentioned later 
in this article. 

The Brace and Bit may be justly 
termed the “king” of boring tools and 
is perhaps the most frequently used, 
The brace is the tool for holding and 
rotating the bit. It consists of the head 
for holding, the crank for revolving the 
bit and the chuck for holding the bit. 

Although the bradawl and gimlet are 
useful tools within their limits, the 



Fig. 4 


brace and bit is a much handier and 
better tool because a constant, even 
rotation of the crank, coupled with a 
better form of boring tool, produces a 
better job more easily effected. The 
enormous leverage obtained by the 
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sweep of the crank enables large, deep 
holes to be cut with the minimum of 
effort and the ratchet arrangement now 
fitted to most braces allows the tool to 
be used in confined places, 

The brace is used in an upright posi¬ 
tion, as illustrated in Fig. 4, with the 
left hand placed on the broad top and 
exerting the necessary pressure while 
the right hand revolves the crank. 

When greater pressure is required on 
the bit, as when boring large holes, it 
is generally an advantage to steady the 
tool by allowing the forehead to rest 
on the left hand (Fig. 5). If still 
greater pressure is necessary to operate 
the bit effectively, the brace may be 
used horizontally against the operator’s 
chest (Fig. 6 ), 

A common form of boring bit, known 
as a centre-bit, is shown at a in Fig. 7. 
Such bits are used for making holes up 
to about 3 in. in depth and are made in 
a number of sizes ranging from I in. to 
4 in. It will be seen from the draw¬ 
ing that the centre-bit consists of three 
main parts. The triangular centre point 


acts as a guide when boring; the “ nicker” 
or outside cutter cuts a circular groove, 
while the “router” cuts away the waste 
wood between. 

When using the tool it is advisable to 
place the work on a piece of waste wood 
to prevent chimage to the bench-top. 

Place the centre point of the bit on 
the wood where the hole is to be and 
apply an even pressure on the top of the 
brace with the left hand and turn the 
crank with the right. Take care to 
keep the tool upright with the work. 
This can be tested by observing whether 
the first cut of the nicker cuts equally all 
round. Continue boring until the centre 
point appears on the back face, then 
turn the work upside down and con¬ 
tinue boring from that side. Do not 
press heavily on the brace when finish¬ 
ing the hole, otherwise the remaining 
waste will probably break off in the 
hole and thus necessitate the use of a 
gouge to clear it out. If the work has 
been carefully done a straight clean hole 
will result. 

In ascertaining the size of a centre- 
bit to cut a certain sized hole, do not 



measure its extreme 
^ 'Width, as the hole 
^ produced will be a 

I W produced by a 

I ^ centre-bit is equal to 

^ twice the distance 
^ between the centre 
point and the nicker, 
because the radius of 
the outside edge of 
I the router is smaller 

than that of the 
nicker. This will be 
^ readily understood by 

Fig. 7 /g referring to Fig. _8. 

^ For producing 
deep straight holes there is nothing 

to beat a twist-bit, an illustration of 


The general design of a closed-end 
twist-bit makes it particularly useful for 
boring holes in the end grain of wood, 
where the use of a centre-bit would be 
useless. 

It sometimes happens that a number 
of holes of uniform depth has to be 
bored, as in dowelling. This necessi¬ 
tates a depth-gauge which may be either 
bought or home-made. A suitable gauge 
for a twist-bit would be a piece of sheet 
tin or brass encircling the shank at the 
desired distance from the cutting edge 
and fastened by means of a small bolt 
and nut. Or the shanks or centre-bits 
could be marked with a piece of chalk 
or by sticking on a piece of gummed 
paper at the desired distance. 

There are numerous other kinds of 
bits used with the brace including 


which appears at b in Fig. 7. Like 
the gimlet, the twist-bit is provided 
with a screw-point which draws the 
tool into the wood and thus requires 
little or no pressure when boring 
holes. The, spiral shank also helps 
in drawing the cutter into the wood 


such items as spoon-bits, countersink¬ 
ing-bits, screw-driver-bits, etc. Spoon- 
bits are to be obtained in sizes up to 
about I in. in diameter. The counter¬ 
sink-bit is employed for countersinking 
the tops of screw-holes to allow the 
screw-head to lie flush with the surface 


and lifts the waste chips to the top of 
the hole. 

Twist-bits.— There are numerous 
types, all of which work more or less on 
the combined principle of the gimlet 
and centre-bit. The chief point to 
observe when using a twist-bit is to 
see that the brace is held perpendicu¬ 
larly to the work, as once a small portion 
of the shank has entered the wood “on 
the skew” the fault cannot be rectified 
by leaning the tool over, as such practice 
would ruin the tool. 



To ensure the tool being upright it is 
a good plan to place a try-square at 
the side of the work to act as a guide, as 
indicated in Fig. 9, or better still to get 
an assistant to tell you when the tool is 
in the correct position; A little practice 
will soon enable you to bore holes with-’ 
out such aids. 


of the work. The screw-driver-bit is 
useful for driving in large screws where a 
powerful leverage is required, extract¬ 
ing obstinate screws and driving in a 
number of screws rapidly. 

The hand-drill shown in Fig. 10 is 
rapidly taking tlie place of the bradawl 
and gimlet. The twist-drill—the same 
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Fig. 9 

kind as that used in metal work-is held 
in a small adjustable chuck and driven 
at high speed by means of a geared 
wheel operated by a handle. This 
enables a clean accurate _ hole to be 
cut in the minimum of time and with 
little risk’of splitting the wood even when 
drilled near the edge. A standard-sized 
hand-drill usually accommodates drills 
from i in. to | in. in diameter. 


The Archimedean drill (Fig. ii) is 
extremel;^ useful for making very small 
holes. 

Motion is imparted to the drill, which 
is held in a miniature chuck, by working 
a bobbin up and down a twisted stem 
which is free to revolve in the top 
by which the tool is held, In the old 
type of drill the rotation of the bit Is 
reversed at every up and down stroke 
but these are being replaced by a 


tool having a ratchet arrangement which 
allows the drill to revolve in a clockwise 
direction only. 

The bits used with such a drill are 
usually spear-pointed and can be pur¬ 
chased in assorted sizes at a few pence 
per dozen, or, if the user feels disposed, 
he can make them out of knitting 
needles. To do this, cut off a piece 
about 2 in. in length and soften the 
steel by heating it up to redness and then 
allowing it to cool slowly in dry ashes. 
If necessary, file a flat at one end to fit 
the chuck. 

Hammer the other end out more or 
less flat according to the size of the 
hole to be drilled and file it to a spear- 
point, using a fine smooth file for the 
purpose and taking care to get the cutting 
edges equal. The cutting edge should 
be "backed off” by filing the back edge, 
holding the tool on the slant. „ This will 
be reversed, of course, on the other 
cutting edge. The drill is ready for use 
when it has been hardened by heating it 
up to redness and plunging it into some 
grease to cool it rapidly. 





REBATING 


E ebating, or rebetting as it is often The next process consists of removing 
w called, consists of cutting a rect- the waste; there are several methods of 

angular recess along the edge of a piece doing this. If the recess is shallow, 

of wood. It is used as a means of setting the rebate-plane may be used to 

glass, panels, etc. in a framework, as advantage, but if it be deep, the plough 

or, failing this, a chisel, can be em¬ 
ployed. 

When the rebate-plane is resorted to 
it is a good plan to fasten a strip of wood 
along the sole, as shown in Fig. 2, to 
serve as a guide; the width of the strip 
being so adjusted as to expose only suffi¬ 
cient width of the cutting-edge of the 
iron to suit the width of the recess. Do 
not fix the guide directly to the sole with 
nails or screws as is so often done, as the 
marks left by them may damage the most 


shown at a in Fig. i, and in some cases to 
form a joint with another piece at right- 
angles, as illustrated at b. 

In the former, the rebate is generally 
formed on the long edge with the grain 
of the wood, while the latter is formed 
transversely to it. The transverse rebate 
is used largely in the construction of 
drawers and in cases where a simple yet 
effective joint is required though the 
outer faces of the pieces are to remain 
flush. 

As a general rule a rebate is required on 
a piece of work already prepared, that is, 
it is already planed and trued up to size. 

The first thing to do when making a 
rebate on the long edge of a piece of 
tirnber is to mark it out to the desired 
width and depth with the aid of a 
marking-gauge. Adjust the gauge to the 
proper width and run the stock along the important surface of the plane. A much 
front edge to mark the width on the face, better plan is first to fix the strip to 

then readjust the gauge to the correct another piece of wood and then screw it 

depth, and mark along the edge by to the side of the tool, as shown clearly 

running the stock along the face. in the drawing. 








The rebate - platie Is used in the 
ordinary manner by taking long, even 
strokes along the edge of the work, 
taking care to keep the tool square. 



Fig. 3 shows a groove after having 
been partly formed with a plough. The 
plough is first used to cut the groove to 
the correct depth and the remainder 
removed with a chisel. When using the 
plough, start at the front end and work 
gradually backwards until the full depth 
is obtained from end to end, and finish 
off by giving o^ne or two strokes right 
along the work. Take great care to 
see diat the guide is kept against the 
vertical face, otherwise the groove will 


Fig. 6 shows a stopped rel3ate, so 
called because it stops instead of running 
the full length of the work. The recess 
is formed by first ploughing a groove 
and then chiselling out the waste. 

In cases where the rebate is made 
transversely to the grain, as indicated at 
B in Fig. I, it is usual to have the material 
upon, which the rebate is to be formed 
thicker than the piece to be joined. 
The depth of the recess is usually from 
one-half to one-third the thickness of 
the wood, and the width equal to the 
thickness of the piece to be joined. 

■ After the gauge lines have been 
marked, the end is cut across to the correct 
depth with a tenon-saw, and the waste 
removed by one or other of the following 
methods. 

For wide work the best way to remove 
the surplus, after cutting across the work 
at the gauge line, is to chisel it out (as 
shown at a in Fig. 7), and finish with a 
firmer- or, better still, a paring-chisel held 
horizontally as at b. 

In cases where the wood is compara¬ 
tively thick, first cut across it as pre- 


be cut out of square. 

As the average amateur does not 
usually possess either a rebate-plane or 
a plough, he must be content to remove 
the waste with a chisel. 

Fig. 4 shows an easy way of doing 
this. Make a series of saw kerfs (cuts) 
across the front edge of the work, that is, 
from the depth line to the width line, by 
tilting the edge of the saw upwards, 
taking care not to cut past the marks. 
Now remove the waste with a chisel 
held obliquely so that the cutting-edge 
near the wall of the rebate is a little in 



advance of the other. 

A Cutting-gauge having a very sharp 
cutter, as shown in Fig. 5, is a handy tool 
for cutting narrow, shallow rebates in 
good straight-grained timber. It should 
not be used, however, where the width 
and the depth exceed about I in. 


viously mentioned and then place the 
work, narrow edge uppermost, on the 
bench and use the chisel vertically. 

Chamfering is a term used when 
removing a sharp edge to form a 
narrow, flat face, as that seen at a and b 
in Fig. 8. The edges of the wood are 


usually planed to an angle of 45°, the 
width depending upon the nature of the 
work. )A chamfer forms a neat, narrow, 
flat surface wliich greatly enhances the 







B Fig. 7 

appearance of a piece of work, as 
instanced in panelled framework, etc. 

The two chamfers in general use are 
known as the ordinary chamfer, where 
the bevel runs through the full length of 
the work, as indicated at a, and the 
stopped chamfer (n) which, as its name 
implies, stops before the ends are 
approached. 

A Through Chamfer can be carried 
out with a jack or any other plane fitted 
with an iron whose cutting-edge runs 



straight across the sole, or with a proper 
chamfer plane. As the last-mentioned 
tool is seldom required by the amateur, 
there is no necessity to explain its 
function here. ' 

_ To make a through chamfer, all that 
IS necessary is . first to mark a line 
parallel to the front edge on the face and 
side to be treated, and then plane down 
to the gauged lines. 



Wlien marking the lines do not use 
an ordinary marking-gauge as siicli, ljut 
remove the pin and .substitute a short 
length of blackletid from a pencil. This 
will prevent damage to the edges of the 
work due to the .sharp point of the pin, 
If this is not practicable, use a lionie-raacle 
gauge fashioned from^ a small piece of 
wood, as indicated in I'ig. 9, A point to 
note when setting out die bevel is that 
the newly-formed face will be wider 
than the marked width at the edges. 

In Forming a Stopped Chamfer, the 
stop is finst sawn and cliisellcd out for a 
distance at least equal to die distance 
from the front of the plane to the 
cutting-edge of the iron, and then the 
intervening waste removed tuid finislied 
with the plane. As it is imiisual to stop 
the ends of the cliarafers abruptly, one of 
the two common methods of finishing 
the stop, as shown in Fig. 10 at a and b,' 
may be employed, They are, of course, 
prepared with a chisel, 
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JOINTS AND JOINTING 


W oodwork joints may be classified 
under three headings, namely^ (a) 
angle joints, where the parts to be joined 
form an angle, as in the mortice and tenon 
joint; (<5) those for increasing the width, 
as instanced in tonguecl and grooved 
boards; and (c) those employed for 
lengthening timber—usually confined to 
constructional work. 

In describing the joints, mention will 
only be made of those likely to be of use 
and which can be easily made by the 
novice. 

Glued Butt Joint.~The glued butt 
joint shown in Fig. i is a good test for 



careful planing. To make such a joint, 
true up the top and bottom faces of the 
pieces to be joined, and test for winding 
with the winding strips as explained 
in the section under Planes and 
Planing. Next, true up one edge 
by planing the wood held either in a 
vice or on a shooting-board, and test for 
straightness by using a straight-edge. 
Make a pencil mark on this edge. True 
up the edge of the other board in a 
similar fiishion and mark it as explained 
above. Now, whilst one board is in the 
vice—trued edge up—-place the other 
board on it, that is, marked edge to 
marked edge, and test with the straight¬ 
edge in the manner shown in Fig. 2. 
If inaccurate, and reversing the board 


does not give a satisfactory result, the 
only alternative is to plane the edges 
again. If the joint is correct the boards 
may be glued together. 



Most softwoods take glue better than 
hardwoods, so when the latter are 
employed it is an advantage to draw the 
teeth of a tenon-saw down the face to be 
glued, to roughen it slightly. 

To make a successful glued joint, 
warm the pieces to be joined and apply 
a small quantity of glue to each edge, 
then rub the two pieces together in the 
direction of the joint to exclude the air. 
It may be pointed out that it is not the 
quantity of glue applied to the joint that 
counts, but the amount that can be 
squeezed out. 

After the joints have been glued, the 
work should be set aside for about 
24 hours to dry, taking care to lean the 
work against something flat, as shown 
at A in Fig. 3, otherwise the joint is 
likely to assume the shape illustrated 
at B. 

Dowelled Butt Joint.— The ordi¬ 
nary glued butt joint may be greatly 
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strengthened by using dowel pins (as 
described in a later section and illus¬ 
trated in Fig. 4). When dowels are used 
the rubbing process for excluding the 



air after gluing obviously cannot be 
accomplished. 

Tongued and Grooved Joint.— 

Another method of joining the long 
edges , of boards is by means of tongues 
, and grooves as instanced in the tongued 
and grooved matchboards and floor¬ 
boards, as shown at a, 

B and c. Fig. 5, which 
can be purchased ready A 

for use. 

When dealing with 
plain-edged boards, the B 

tongue and groove may 
be formed with planes 
sold in pairs to match, 
or by using a single 
grooving-plane. In the latter case, the 
edges of the boards to be joined’are first 
grooved and then a separate tongue is 
inserted in the grooves. When a 
separate tongue is used it is advisable 
to make the tongue from a piece of 
wood cut across the grain, as this 
method is very much stronger than 
using, a piece cut with the grain. This 
can be readily proved by trying to 
break the two tongues. The tongue 
should be of sufficient thickness to fit 
snugly in the grooves yet leaving enough 





clearance for the surplus glue when 
gluing up. 

The board from which the tongues are 
prepared should be planed to the required 
thickness before cutting to length, as 
difficulty will'be experienced in planing 
across the grain if cut first and then 
sawn into strips. Fig. 6 shows the 
most economical way of cutting the 
tongues. 

In some cases where the quality of the 
finish is immaterial, cross-pieces may be 
either screwed or nailed to the boards, 



not only to strengthen the joint but as 
an aid against twisting. This is shown 
clearly in Fig. 7. 

Screwed Butt Joint.™ Fig. 8 shows 
another method of joining the long edges 
of boards. In the example a depression 



is gouged out near the edge of one piece, 
deep enough to take the head of a screw. 
A hole is tlien bored to take the screw. 
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which is inserted and screwed tightly 
into place after the boards are glued 
together. ) 

Joint made with Corrugated Fast¬ 
ener.— -Tlic handy little device illus¬ 
trated in Fig. 9 is useful for making a butt 
joint. It is composed of a thin piece of 
corrugated steel 
having sharp edges. 

It is simply driven 
into the ends of the 
wood, the corruga¬ 
tions preventing the 
members from 
being pulled apart. 

Corrugated fasten- ^ 

ers are used extensively for making 
packing-cases and articles of a^ simikir 
nature where a good close joint ^ is 
required but where there is no necessity 
to go to the trouljle and expense^ of 
making, for instance, a glued butt joint. 

Battened Butt Joint.-When making 
a drawing-board or an object of a 
similar character such as a dresser or a 


Fig. 10 


B 

table-top, where great care is needed to 
avoid possible shrinkage and twisting, 
the joint illustrated in Fig. lo may Ire 
used with advantage. In the case of a 
drawing-board, the separate pieces to be 
joined (a and b) may be either butt- 
jointed or tongued and grooved, and 
further strengthened by carefully trued- 
up battens fixed on the underside by 
round-headed screws. The cross-pieces 
have a number of slots cut in them 
depending upon the widtli of the board, 
the slots being just wide enough to take 
the unthreaded part of the screw. 
Brass sockets, obtainable for the purpose, 
cover the shrts and ofler less friction to 




the screw when the Iroard either slirinks 
or expands. In this way the battens 
arc enabled to do their work as if they 
were screwed direct on to the boards 
they are intended to keep from twisting. 

Simple Ledged Joint.— Fig. ii 
shows a simple yet effective joint 
commonly used at the ends of boards 
to prevent twisting. The joint is used 
extensively in the making of cheap 
drawing-boards, pastry-boards, etc. The 
ends of the boards are tongued and fit 



into grooved battens which are fixed by 

either nails or glue, or both. 

Another type of ledged joint is repre¬ 
sented in Fig. 12. It is useful when a 
large surface, such as a table-top, is to 
be fixed to a framework, as it prevents 
twisting and shrinkage. The table-top 
is fastened to the framework in the usual 
way by gouging a recess—similar to that 
shown in Fig. 



framing and driving screws througli it 
into the top. A groove is also provided 
near the top edge of the framing ad 
small blocks of wood screwed to the 
underside of the table-top. The blocks 
can be made of any kind of hardwood 
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such as mahogany, oak, etc., and should 
be shaped as indicated in the drawing. 

The types of angle joints used by the 
woodworker are legion, but the most im¬ 
portant from the amateur’s point of view 



are perhaps halving, housing, mortice 
and tenon, and dovetailing, although 
the latter joint is seldom required. 

Halved Joint.— The halved joint is 
used for many purposes and takes many 
forms. As its name implies, the material 
of each piece to be joined is half cut away. 
In die cross halved joint illustrated in 
Fig. 13, one piece is cut away as shown. 
This piece is laid across die second piece, 
w'hicli is then marked and cut out in a 
similar way. The depth of the cut is 
marked with a marking-gauge, and the 
position of the cross-cuts squared across 
and marked with a scribing-knife. Care 
should always be taken to saw in the waste 
side of the mark, that is, the part of the 
wood to be cut away. The cross-cutting 
is sawn, of course, with a tenon-saw, and 
the waste removed with a firmer-chisel. 

A good-fitting joint should be hand 
tight, that is, one pie'ce will just hold the 
other by friction and yet can be easily 
separated by means of me hands. 

To make the Joint, first plane up 
the timber truly square as tested by a 
straight-edge and square. Do not trust 
to timber purchased ready planed, as it 


may not be perfectly square. - Measure 
up exactly where the joint has to be by 
laying one piece across the other, and 
scribe a line on each side with a scribing- 
knife or a penknife. Test these lines 
with a square. Now square down the 
edges of the wood. Take the marking- 
gauge and set it to half the thickness of 
the piece of wood. To prove accuracy 
of setting, make a gauge-prick on another 
part of the wood, first from one side and 
then the other. If the two indentations 
correspond you know you have the exact 
half. Gauge-mark both sides of the 
wood from one face. Fig. 14 shows the 
joint marked out. 

Place the timber in the vice or on the 
sawing-stool and saw clown to the 
proper depth, taking care not to cut 
Iielow the depth-marks, otherwise the 
joint will be considerably weakened. 
The waste material may now be chiselled 
away by using a firmer- or a paring-chisel. 
Do not chisel right through to the 
fiirther side as you are likely to break 
the farther edge, but work towards the 
middle from each edge. 

To test for accuracy of the chiselled 
surface, lay the long edge of the chisel 
across the bottom of the cut, If the 
chisel rocks easily it, indicates that the 



base js high somewhere about the centre. 
This fault must be rectified, but in doing 
so b“ careful not to make it hollow. 
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This finished piece may now be laid 
across the other and tested for squareness 
with a try-square. The other piece of 
wood is treated in exactly the same 
manner. 

Angled Halved Joint.— Fig. 15 

shows a halved joint set at an angle. 
It is made in exactly the same way as 


Fig. 17 



This finished piece can now be placed 
on the second piece for marking pur-. 

, poses, and when this is completed, the • 
recess can be formed with the aid of the 
saw and chisel. 

The same routine is carried out in 
making similar T-halved joints where an 
angle other than a right-angle is desired. 

. Mortice and Tenon Joint.— The 
mortice and tenon joint is one of the 
most important joints in woodwork 
where strengtli and rigidity are required. 
There are numerous forms of this useful 
joint, a good many of which are not 
likely to be used by the amateur wood¬ 
worker. The mortice and tenon joint 
is a much stronger and more satisfactory 
joint than the halved joint, and is 
formed by cutting a rectangular tongue 
on one member to fit a corresponding 
cavity in tile other. 

' An ordinary simple slot or open 
' mortice and tenon joint ready for fixing 
is shown at a in Fig. i 7 ) that at b 
represents a through T-joint. 


the right-angled joint mentioned above, 
except, of course, that the faces ^are 
marked out and sawn to the required 
angle. 

J, Halved Joint.— In mahng a T- 
joint, where the end of one member is 
cut away to fit the. piece forming the top 
of the T, it is a good plan to fix the tail¬ 
piece in the vice and saw out die waste in ^ 
the manner indicated in Fig. i 6 .’ Gauge 
the piece' as previously explained, and 
run the marking-gauge round the two 
sides and the end. Place the woocl in 
the vice, with the top slightly sloping 
towards you. Start, the cut at the ^top 
edge as indicated at A in the illustiation, 
and saw along the end until the edge b 
is reached. iPush the wood over, keep¬ 
ing the saw in the saw cut and saw down 
to the gauge mark at c. Now turn die 
work round and saw down the other side 
in die same fashion. The cut can then k 
made level and die waste piece cut on. 



For the purpose of describing the 
various operations for making a mortice 
and tenon joint it is assumed that a T- 
joint with a shouldered tenon is to be 

made. „ 1 • 

Before going into details, however, it 
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should be noted that a special tool called 
a mortice-gauge is necessary. This tool, 
already described elsewhere,’ is similar to 
an ordinary marking-gauge but has two 
marking points, one of which is adjust¬ 
able to enable it to. mark two lines at the 
same time. 

Assuming that the pieces to be joined 



have been planed up perfectly true, die 
first thing to do is to mark the position 
for the tenon, which is usually made a 
little longer than the finished size. 
Scribe a line round the faces where the 
shoulder of the tenon or projecting piece 
is to be, as shown at A in Fig. 18, and 
then set the mortice-gauge. As die 
thickness of the tenon is generally made 
one-third of the width of the timber, 
choose a chisel—mortice or firmer—of 
the desired width, and use the width at 
the cutdng-edge as a guide to measure 
the distance between the two points of 
the gauge. Estimate either by eye or by 
rule a similar distance between the body 
of the gauge and the point nearest to it. 
Test for accuracy by first making pricks 
in tile wood with the points of the gauge 
and then applying the gauge to the other 
side of the wood. If necessary, alter the 
gauge until the prick-marks agree. Now 
run die gauge round the timber to mark 


the position of the tenon as shown at b 
in Fig. 18. Set the marking-gauge equal 
to the thickness of the tenon, and then 
mark the lines as indicated at c. Care¬ 
fully saw away the two broad faces and 
then the narrow ones, keeping the saw 
on the outside of the gauge-marks. 
Fig. 19 shows the completed tenon. 

Now lay the tenoned piece on its 
fellow member in the position it will 
eventually occupy. Make a pencil-mark 
on both sides, and then run the pencil 
round die face side and the two edges, 
using the square for the purpose. This 
indicates the position for the mortice. 
With the mortice-gauge, mark out from 
the face a die lines shown at b in Fig. 20, 
the actual position of the mortice on the 
two edges. , 

The next operation consists in remov¬ 
ing the waste material The simplest 
way to do this is first to remove the 
.majority of the waste material with a 
brace and twist-bit and then remove the 
remainder and finish off with a firmer- 
chisel. Choose a suitable bit, that is, 



one that is a 
less in diameter 
than the finished 
width of the mor¬ 
tice, and then bore a number of holes 
about half-way through the timber. The 
wood is then turned upside down and 
the same operation repeated from the 
other face of the mortice. 

When using the brace it is essential to 
keep the bit absolutely parallel with the 
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sides of the wood in which the mortice 
is being cut, otherwise the work may be 
ruined. When this operation is com¬ 
pleted all that is necessary is to remove 
carefully the remaining waste with a 
sharp chisel. 

When an extra-strong joint is required, 
the two narrow edges of the outer face are 



cut ..away for about in., and the walls 
of the slot cut downwards in a slanting 
direction to take two wedges, as shown 
by the outside dotted lines at c in Fig. 20. 
Such a joint is known as a keyed-tlirough 
tenon. The wedges should be made to 
the same width as that of the aperture. 

The joint is complete when a small 
quantity of glue has been brushed in the 
mortice and on the tenon, and the tenon 
either pushed or knocked into the 
mortice. If wedges are used, a spot of 
glue should be applied to each wedge 
before driving them home. As you do 
this, test for squareness, as one of the 
wedges may force the joint slightly out 
of truth. This fault can be corrected in 
most instances by driving in tlie other 
wedge before the glue sets. When 
sufficient time has elapsed to allow the 
glue to set thoroughly, the tops of tiie 
wedges and the tenon are sawn off flusli, 
and the surfaces trimmed up with a plane. 


HaunchedTenon.~Fig. 21 illustrates 
a square haunched tenon used in cases 
where, the end of a morticed piece has 
to be flush with the tenoned member, 
instances of which are found in the joint 
connecting the top framing to a table leg, 
and the framing of a large panelled door. 

The tenon is formed in a similar way 
to the plain tenon except that one end- 
piece is cut away as shown clearly in the 
illustration. The mortice is made to take 
the haunch which, of course, is shorter 
than the actual width of the tenon. 

Stopped Tenon.— A tenon that 
does not pass right through the morticed 
member is called a stopped tenon or a 
stub tenon, an example of which appears 
in Fig. 22. The pieces are marked and 
cut out as previously described, except 
that the mortice is cut to a sufficient 
depth to suit the length of the tenon. 

Where two stopped tenons meet in 
the timber, for example, where the sides 
of the frame meet at right angles at die 
tops of table legs, the ends of the tenons 



are mitred off as indicated in Fig. 23. The 
mitre gives a longer bearing and a larger 
gluing surface, which imparts additional 
strength to the joint. 
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Barefaced Tenon.— The barefaced 
tenon has only one shoulder and is used 
in cases where the interior of the frame¬ 
work, such as matchboards, is required 
to lie flush on the face side in the manner 
shown in Fig. 24. 

The thickness of the rails or cross¬ 
pieces is determined by the thickness of 
the material used between the uprights 
or stiles. 

The members are marked with the aid 
of a single-pointed marking-gauge and 
cut out in the usual way. 

As previously pointed out, a success¬ 
ful joint depends upon the accuracy of 
marking out and cutting. Great care 
should be taken to see that these con¬ 
ditions are complied with. Most faults 
arise through want of system and fore- 
tliought, and hurrying to get the job 
finished. In cutting, the saw may be 
guided with the finger-tips of the left 
hand or by the use of a straight-edged 
strip of wood placed with its edge along 
the gauged lines. In marking out, use a 
knife in preference to a pencil—except, 
of course, in special cases—as its use 
tends to greater accuracy, and the marks 
do not get obliterated. As there is a 



tendency to cut in a slight curve, even 
with a tenon-saw, the curvature can be 
rectified with a chisel. 


A good-fitting joint can be obtained 
by cutting the shoulders of the tenon a 
little out of square, as shown in Fig. 25. 

Housing Joint.— Fig. 26 shows two 
types of useful joints known as housing 
joints. That shown at A illustrates 
through housing and that at b is called 



stopped housing. It is used extensively in 
fitting shelves, etc., into their uprigltts. 
The joint is formed by sinking the ends 
of the shelf, for instance, into grooves 
cut in the uprights for their reception. 
The depth of the groove is usually one- 
third of the thickness of the wood. 

To make the through joint, first true 
up the wood and then mark the width 
and depth of the groove in the piece to 
be recessed, using a square for the pur¬ 
pose. The width of the groove is equal 
to the thickness of the shelf or board to 
be joined. Cut across the lines so 
marked down to the depth-marks with a 
tenon-saw, not forgetting to saw in the 
waste. The waste can then be roughly 
removed with a chisel and finished off 
with u router-plane. 

When using the chisel, work from one 
edge to the centre, then turn the wood 
round and work from the other edge 
towards the centre., 

In making the stopped housed joint, 
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the trench is stopped a short distance 
from the edge of the upright. 

Square and mark out in the same way 
as previously mentioned, not forgetting 
to gauge the length of the stopped end. 
Cut across the lines with the saw held 
slantwise, that is, handle down, until the 
saw reaches the stop 
and is the correct 
depth at the other 
end. Remove the 
waste with a chisel 
and finish off with a 
router. 

Dowelled Joint.— 

The dowelled joint is 
useful for numerous Fig. 

purposes, the chief 2/ 

of which, perhaps, is 
that for joining two 
or' more boards together widthways, 
as shown previously in Fig. 4, and for 
making simple right-angled joints, as 
illustrated in Fig. 27. 

The joint consists of a series of dowels 
or hardwood pegs glued into holes bored 
at right-angles to the surfaces to be 
joined. The dowels fit into correspond¬ 
ing holes bored in the other member. 

The dowel is made of hardwood such 
as beech, and can be bought ready-made 
in various diameters from I in. upwards, 
in lengths of about 3 ft. 

The parts to be joined are prepared in 
the same way as the glued butt joint, and 
the holes to be bored are marked with 
square and gauge. A twist-bit of the 
same diameter as that of the dowel is used 
for drilling the holes. Fig. 28 shows the 
two members marked ready for boring. 

Before boring the holes it is advisable 
to centre-punch each centre-mark to 
ensure even entry of tlie bit. Drill the 
holes to the desired depth, which will 
depend upon the size of the dowel used, 
taking care to keep the bit upright when 
boring, otherwise an unsatisfactory joint 
will result. 




Flaving completed the holes, counter¬ 
sink the tops to remove the sharp edges. 
Cut the dowel-pins to the correct length, 
and make a slot or groove in them, as 
shown in Fig. 29, to allow the surplus 
glue to escape. This may be done by 
holding the pin in the vice and sawing a 
small channel along the length of the pin. 
Remove the sharp edges at the ends by 
rubbing them with glass-paper. 

The joint is made by first gluing the 
pins and driving them into the holes of 
one board, gluing the edges of both, 
including the pins, and then knocking 
the parts into place by means of a mallet. 
As the edges cannot be rubbed together 
to extrude the surplus glue, it is a wise 
plan to use cramps. If the work is such 
a size that it prevents the use of ordinary 
cramps, the difficulty may be overcome 
by laying the work flat on the floor with 
one edge against a wall and the other 
edge wedged against a length of batten 
nailed to the floor. If this method does 



not answer the purpose, the worker must 
use his ingenuity as to the best way of 
overcoming the difficulty. 

It may be mentioned that whenever it 
is found necessary to use a hammer or a 
mallet on the edges of work, a piece of 
waste wood should always be inserted 
between the work and the striking-tool to 
prevent bruised and damaged edges. 

An improvised dowelled joint can be 
made by using nails and screws in place 
of wooden pins. 
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The work is prepared and marked as 
previously explained, and wire nails, 
oval brads, or screws are partially driven 
into the edge at equidistant spaces in one 
member. The heads of the “dowels” 
are then removed, and the projecting 
parts filed to a chisel-edge, care being 
taken not to loosen the pins. After 
the edges of the boards have been glued 
they are knocked into place and cramped. 
To facilitate the entry of the metal 
dowels, a number of holes should be 
drilled, in positions corresponding with 
those of the pins, in the edges of the 
board to be joined, using a bradawl a 
trifle smaller in diameter than that of the 
pins. 

Another effective method of strength¬ 
ening a glued butt joint is to drive a 
number of screws into the edge of one 
board, as indicated in Fig. 30, allowing 
the heads to project a trifle above the 
surface. Holes are bored at a distance of 
about ^ in. in front of their actual final 
positions in the piece to be joined to 
take the heads of the screws. Narrow 
channels about ^ in. in length are then 
cut in the second board, just wide 
enough to take the smooth shanks of the 



screws. After gluing, this board is so 
placed that the screw-heads enter the 
holes in the other piece, and is then 
driven on from the end until it assumes 
its correct position. The heads of the 
screws tend to work upwards as they cut 
channels for themselves and thus tighten 
the joint. 

The Dovetail Joint.— The dovetail 
joint is not a difficult joint to make, but 


the greatest care is needed in marking 
out and cutting. It consists essentially 
of one or more inverted wedge-shaped 
pins fitting into similarly shaped sockets 
which lock the joint. 

Single dovetail joints are used mostly 



in joinery, and multiple dovetailing is 
resorted to in cabinet-making, in the 
construction of drawers, etc. 

The joint should be made just hand- 
tight, otherwise the angles of the pins 
and their sockets as well as the outer 
dovetails are likely to be broken off. 

For the purpose of explaining the 
process of making a simple dovetail joint 
it is assumed that the front, back and 
sides of a box are to be prepared for 
dovetailing after the parts have been 
trued and the ends properly squared. 

The pins are formed on the sides and 
tile sockets on the front and back of the' 
box. Start by marking out the sockets. 
As the two pieces are identical they can 
be marked at the same time by fastening 
them together with fine brads. Great 
care must be taken when doing this to 
see that the edges are flush. 

Place these parts in the vice, working- 
end up, and measure the thickness of 
one piece. Scribe a shoulder line right 
round the work at a distance from the 
top edge equal to the thickness of the 
piece just measured. This is shown at 
A in Fig. 31. 
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The number of dovetails required in a 
given length is an arbitrary matter, 
although it is usual to have a larger 
number when hardwood is employed. 
It will be assumed that three pins and 
sockets are desired. 

Mark off a distance equal to the full 
width of a socket at each end of the 
shoulder line, indicated by b in the illus¬ 
tration, and divide the space between 
these points into two, which gives the 
centre of the middle socket. Mark this 
point, as shown at c. From each of 
these centres, mark on both sides half 
the width of a socket. These lines are 
shown at d. For example, if tlie 
extreme width of the socket is i in., tlie 
distance to be marked on each side of 
the centres is obviously | in. Now set 
the bevel to an angle of io°—the angle 
must not be too acute, otherwise the 
joint will be weak—and mark the 
inclined lines by placing the stock of die 
bevel on the top edge of the work. 
Square the lines across the top and mark 
the angles on the back face. 

The next operation consists in cutting 
the sockets down to the shoulder line by 
means of a dovetail-saw or, failing this, 
a fine-toothed tenon-saw. When sawing, 



great care must be exercised to keep the 
tool on the waste side of the guide lines. 

To facilitate the next operation, which 
consists in removing the waste, it is an 
advantage to make a number of saw- 
kerfs in the waste down to the shoulder 
line before chiselling out. 

When both ends have been cut, 
remove the work from the vice, and 
separate the pieces. 


The waste is cut out with the aid of a 
very sharp chisel by first working from 
the top face, then reversing the work, and 
finishing off on the other side. When 
doing this, place the work on a piece of 
waste wood to prevent damage to the top 
of the bench. 

The positions of the pins to be formed 



on the back and front of the box may 
now be marked from a socketed member, 
in the following manner. 

Lay the piece to be marked flat on the 
bench, and place a socketed piece on 
edge on top, so that it forms a right 
angle, taking care to keep the face of the 
socketed member flush with tlie edge of 
the other. Now mark out the angles by 
using the inside edges of the sockets as 
guides, using a finely-pointed pencil for 
the purpose. The remainder of the 
marking out is dien completed in the 
same way as that adopted in marking 
die sockets. 

The sawing and removal of the waste 
is then carried out in the same way as 
already explained. 

An illustration of the finished pins 
appears in Fig. 32. 

Fig. 33 illustrates a blind or lap dove¬ 
tail, so called because the pins do not 
show on the face. It is used to a large 
extent in making drawer-fronts where 
the appearance of the ends of the pins 
would look unsightly. 

In making a drawer-front it is usual 
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to have this part thicker than the sides 
and back, and to make the pins first. 
The length and width of the pins should 
be equal to the thickness of the sides. 

To mark out the pins, set the marking- 
gauge to the thickness of the sides, and 
make a shoulder line on the inside face. 
Next, mark a line along the edge without 
altering the gauge, near the outside face, 
as shown at a in Fig. 33. Now set out 
the pins by marking off half the thickness 



of a pin from each end of the shoulder 
line and mark the centres for the pins in 
the intervening space by using either the 
dividers or rule. Set out the bevels as 
previously described, 

The removal of the waste calls for 
careful work. Cut away tis much waste 
as possible with the dovetail saw held at 
an angle, and clear out the remaining 
wood with a very sharp chisel. 

Shoulder lines are now scribed on the 
ends of the side pieces, and then marked 
from the pins. 

Mitre Joint.— -The mitre joint, shown 
at A in Fig. 34, is commonly employed 
in picture-framing for joining the hori¬ 
zontal and vertical members. 

The joint is made by first marking 
out the ends at an angle of 45°, planing 
them up true on the shooting-board, 
and then gluing the parts together. 

A stronger joint than the plain mitre, 
used principally in cabinet-making and 
joinery, is obtained by the insertion 
of tongues or keys at the corners as 
shown at b in Fig. 34. 

To make such a joint, mark and plane 
the mitred surfaces accurately and glue 
up as in the plain mitre. When the glue 


is set, place the work in a vice and make 
two saw-kerfs across the corners witli 
the saw lield tit an angle to form a dove¬ 
tail, as sliown clearly in the illustration. 
Insert a thin piece of glued luirdwood 
with its grain at right-angles to tlie joint, 
into eacli slot, and allow tlie glue to dry. 
The ends of the luirdwood pieces are 
then trimmed off llusli. 

End LapJoint.-'-A joint commonly 
used for a quick, cheap jol) where accur¬ 
acy tind neat appearance tire of little 
importance, is the end lap joint sliown 
in Fig. 35. It is used principally for 
making packing-cases and boxes. 

The wood is cut to lengths and either 
nailed or screwed at the sides. If nails 
are used, a lietter liold is olitained by 
driving tlicm in slantwise, as indictitecl in 
the sketch. The iiottom menilier is 
fixed after the sides Iiave been assenililed. 

A modified joint of this type is shown 
in Fig. 3(5. Such a joint is useful when 



constructing common-type drawers, 
where a dovetailed joint is not deemed 
advisable. A rebate is formed on the 
inside face at each end of die front: piece 
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to take the sides, which are fastened 
by glue and secured by nails or screws. 


Lengthening Joints.— Joints for 
lengthening timber are used mostly in 
large constructional work, and therefore 
seldom attempted by the amateur. 

Two typical examples of such joints 
are illustrated in Fig. 37. That shown 
at A represents a halved joint, and that at 
B, a scarfed joint. In both joints the 
members are usually bolted together. 
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H ingeing is the process of connecting 
two or more pieces of wood to¬ 
gether in such a way as to allow one to 
revolve or move about the other. The 
connecting part that allows this free 
movement is called a “hinge.” 

There are many different kinds of 
hinges, each designed for a particular 
purpose. These include butt hinges, 
flap hinges, Tdiinges—some plain and 
some ornamental—and others too 
numerous to mention. 

The Simplest Form of Hinge con¬ 
sists of a strip of leather fastened to the 
faces of the stationary and moving parts. 
Although somewhat primitive, a leather 
hinge is remarkably durable and useful 
at times for hanging doors to poultry 
houses and similar objects. 

Where such material is used, it is 
better to use round-headed screws in 
preference to nails for fixing purposes. 
Metal washers should be inserted between 
the head of the screw and the leather to 
prevent the screw-head tearing the 
material. If nailing is desired, it is a 
good plan to use galvanised clout nails 
as they have large heads and the gal¬ 
vanising coat prevents rust. 

Another useful and simple type of 
hinge is found in the ordinary clothes- 
horse, in the form of pieces of cloth 
webl'.ing fitted at the top and bottom 


of the members, allowing the sections to 
be folded in both directions. These 
hinges are usually fixed by means of 
short galvanised clout nails for the reason 
stated above. 

Metal Hinges.— Fig. i shows a few 
common types used for woodwork. The 
one shown at A is known as a “butt,” and 
is a comparatively heavy hinge usually 
made of iron for common work and brass 
for furniture and cabinets. It is long 
compared with its width, and can 
be obtained in sizes ranging from f in. 
to about 3 'in. 

Another handy form of a butt hinge, 



known as a loose butt, is illustrated at b. 
The chief difference between the ordinary 
butt and the loose one is that the former 
has the two leaves forming the hinge 
locked together by the central pin. 
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whereas one leaf of the latter can be 
removed from its fellow member. This 
useful feature enables a door, for instance, 
to be easily removed. 

The Rising Butt Hinge illustrated at 
c has a loose leaf, which, when opened, 
rises on the centre pin and thus enables 
a door on opening to rise over a mat or a 
thick carpet and to close automatically. 

The Back-flap Hinge represented at 
D is longer than its width, and can be 
obtained in either mild steel or brass. 
Such a hinge will often be found more 
useful than the butt type for certain 
amateur purposes, as it generally takes 
less cutting away to fit. 

An extremely useful type of hinge, 
known as a T-hinge or cross-garnet, is 
depicted at e. This type of hinge is 
largely used on shed doors and garden 
gates, etc. where appearance is not the 
primary consideration. Cross-garnets 
require no great amount of skill to fix 
as they are generally fastened to the 
surface of the wood by countersunk¬ 
headed wood-screws. 

Where cross-garnets are used on a 
shed door having a lock and key, one 
or two plain, round-headed bolts and 
nuts should be employed in place of 
ordinary wood-screws. The bolts 
should be fitted with their heads on the 
exterior of the door and secured by nuts 



on the inside. The screw-holes in the 
hinges may have to be enlarged for the 
purpose, in which case the tang end of a 
file can be used for reamering out the sur¬ 
plus metal. This will prevent unauthor¬ 
ised persons gaining access to the interior 
of the shed by removing the screws. 

Butt hinges are used principally for 
3 * 


hanging doors where it is necessary to 
fix the hinges on the edge. There are 
numerous ways of fixing such hinges, 
but whichever method is chosen it is 
necessary to sink the leaves into either 
one or both of the edges to be joined. 
This will be clearly understood by refer¬ 
ring to Fig. 2, which shows a butt hinge 
incorrectly screwed to the face of the 
edge of the door and the supporting 



frame. Such practice forms a gap as 
wide as the thickness of the two leaves, 
which is not only very unsightly but 
also allows dust to enter should the 
door be fitted to a cupboard. 

The usual practice when hingeing a 
large door is to cut a recess in both the 
door edge and the jamb, to enable the 
leaves to lie flush with the respective 
surfaces in tire manner shown at A in 
Fig. 3. 

In the case of hingeing small doors 
such as those used on cabinets, furniture, 
etc. it is generally an advantage to cut 
recesses sufficiently deep to take both 
leaves in the edge of the door only. 
This arrangement allows one leaf to be 
fixed direct to the surface of the frame as 
illustrated at b in Fig. 3. 

As a general rule it is best to allow the 
centre pin of the hinge to lie in line with 
the face of the door. 

When fitting hinges to a large cup¬ 
board proceed as follows: 
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Place the door, edge to be hinged 
uppermost, against soraetliing to support 
it. Plold the hinge in the exact position 
required, keeping the pin in line with the 
front face of the door, and tiien scribe a 
line round the hinge by means of a 
sharply-pointed pencil. Repeat the 
process for the other hinge. If pre¬ 
ferred, this marking can be clone with a 


A 



marking- gauge by setting the gauge 
from the hinge itself, and gauging from 
the long edge of the hinge to the centre 
of the pin in the manner indicated by 
CD in Fig. 4. When the lines indicating 
the width have been marked on the edge 
of the door, mark off on these lines a 
distance equal to the length of a hinge. 
From these marks draw lines at right- 
angles to the long edge of the door and 
carry them over to the front face, using 
a square for the purpose. The next 
item is to gauge the depth of the recesses 
which, of course, is equal to the thickness 
of a leaf as represented at ab in Fig. 4. 
Set the gauge from the hinge and mark 
the depth lines on the front edge of the 
door. The waste is removed by first 
making a series of saw kerfs and then 
cutting it away by the use of a chisel. 

Fitting the Hinges.—Great care 
should be exercised to see that they are 
not set too far in from the front, as 
this will prevent the door opening to its 
fullest extent; and if sunk too deeply the 
door either will not close or, if it does 
happen to close, it will spring open again 
because it is hinge-bound. In the latter 
case, the hinge c:in be brought up level 
by packing it underneath with cardboard, 


Having fitted the hinges to the door, 
the next process is to hang the door to 
its frame. To do this, place the door 
in its final open position to enable the 
positions of the other leaves to be 
marked on the frame. If the door is a 
large one, a thin wooden wedge should 
be inserted under the bottom edge to 
raise it a trifle above the floor level and 
thus allow the door to swing freely. 
Care must be taken to see that the door 
is not raised too high, otherwise the top 
edge will foul the top of the frame. 

The positions for the recesses in the 
frame are then marked by tracing the 
outlines of the leaves and raarldng the 
depth with a marking-gauge. The waste 
is then carefully removed with a chisel 
and mallet. Now place the door in 
position again (not forgetting to insert 
the wedge when so doing), and then 
drive a screw through the middle hole in 
each leaf into the frame, after having 
bored the necessary screw-holes with a 
bradawl. 

If the door swings freely, as it should 
do after removing the wedge, the remain¬ 
ing screw-holes can be bored, the screws 
inserted and' finally driven in. 

Locks, like hinges, are to be obtained 
in many varieties and sizes, and may be 
classifled under three headings: (a) those 
suitable for room doors; (b) diose 
employed on cupboard doors; and (c) 
those used for boxes and drawers. 

Fig. 5 shows three common forms of 
locks in everyday use. That illustrated 
at A represents a simple type of lock, 
known as a rim lock. Such a lock is 
useful for unimportant doors where 
appearance is of little consequence, and 
the use of a more costly lock is unjusti¬ 
fied. A rim lock takes but little fitting 
as it is fixed on the inside fiice of the door. 

To fit a rim lock, all that is necessary 
is to sink the projecting flange into the 
edge of the door,, ait the keyhole, and 
bore a hole for the knob spindle to pass. 
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The first thing to do in fitting a rim 
lock is to prepare the recess in tlie front 
edge of the door to take the flange. The 
position for this is usually in line with 
the centre of the middle rail of the door. 
Mark this position and from it trace the 
outline of the flange, using a sharp- 

pointed pencil for the pur- _ 

pose. Mark a depth line by 
setting 'the marking-gauge U a 
to the thickness of the flange, ^ ® I 
and remove the waste with I 
the aid of a chisel and 
mallet. Next, place the lock |\ 

in position and mark the “_ 

positions for the keyhole [\- 

and spindle hole by pushing Ij ® 
the blade of a fine bradawl | 
through the centres of the y 
apertures in the lock, talcing [° 
care to hold the bradawl ^ 

perfectly square. >p 

Select a bit a trifle larger I k. 

in diameter than the diagonal ° 
thickness of die spindle, ^ 

bore the hole until the point yt' 

of the tool just appears on |£J U 
the other side, and finish the 
hole from that side. Great p. 

care must be taken to keep the 
brace perfectly square when boring tlie 
hole, otherwise the lock will not work 
properly. Now prepare the keyhole by 
first boring a hole a trifle larger than the 
shank of the key and then making 
another just below to clear the bottom 
of die ward. Finish the keyhole by 
removing waste between die holes, using 
a pad-saw for the purpose. Now hold 
the lock in position, insert the key and 
the spindle from the outside to test 
whether they work freely. If satis¬ 
factory, bore the holes for the fixing 
screws by means of a bradawl, and drive 
in the screws. 

Fix the small plate or “ escutcheon ” 
diat surrounds the keyhole and the cover 


of the door. Finally, screw the box 
staple that receives the latches to the 
frame, taking care to see that it is centred 
correctly. 

A Mortice Lock (b in Fig. 5) is used 
for room doors where neatness of appear¬ 
ance is essential. Such a lock is not 

-so easy to fit as the rim lock, 

—as the body or box contain- 
^ ing the mechanism is sunk 
5 ^ into a mortice ciit in the 

_ closing stile and centre rail 

1 of the door. 

To fit a mortice lock, 
mark the position of the 

recess on the edge of the 

^ \ door by means of a rule, 
^ ® j marking-gauge, and square. 

y Next, select a twist-bit whose 
diameter is the sarrie as the 
thiclmess of the lock, and 
bore a series of holes as 
-d „.._y deep as the lock is long, to 

w ^ remove as much waste as 

possible. Drill the holes as 
J ^ close to each other as con- 

■1 _ venient, as it is somewhat 

——' difficult to clean the end of 

2 ■ die mortice. To clear the 

ends sufficiently, a mortice- 
lock chisel is used by the expert, but as 
the amateur does not usually possess 
such a tool, a similar result can generally 
be attained by giving twisting move¬ 
ment to a sharp firmer-chisel. 

Having completed the holes, remove 
the remainder of the waste by using 
either a morticing- or a firmer-chisel, and 
clear up the sides with a wide chisel so 
that the lock fits hand-tight in the 


Cutting a Recess.—As some mortice 
locks are fitted with an additional plate 
to cover the fixing plate, due allowance 
must be made for this—if fitted—when 
gauging tlie depth of the recess. 

Insert tlie body of die lock into die 


plate for the spindle hole, on the outside mordce, trace die outline of the end plate 
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with a sharp-pointed pencil, gauge the 
depth, and then chisel out the waste. 

Now measure and mark the positions 
for the centres of the handle spindle and 
the shank of the key, on both sides of 
the door. Drill the holes through one 
side only and then slide the lock into 
the mortice to test-the accuracy of the 
holes. If correct, bore the holes on the 
other side and finish the keyholes by 
cutting them down accurately with a 
pad-saw, taking care not to make the 
holes too large. 

Fix the lock permanently in place by 
driving screws through the end plate. 

Having fixed the escutcheon plates 
over the keyholes, the spindle plates and 
handles, the next thing to do is to mark 
accurately the position for the mortice 
and the cover plate to take the latches, 
on the door jamlx Cut the mortice a 
trifle deeper than the length of the latches 
and accurately chisel out the recess for 
the plate. The work is complete when 
the plate has been fastened securely with 
countersunk-headed screws. 

Little difficulty should be experienced 
in fitting a drawer lock (c in Fig. 5). 

The Keyhole.— Mark the position of 
the keyhole which obviously comes in 
the centre of the drawer front. From this 
point scjuare a line up to the top edge and 
across it as indicated at A in Fig. 6, then 
set the marking-gauge from the top plate, 
to the centre of the pin over which the 
end of the key fits, and mark the point b. 
Fix a boring bit, a shade larger than the 
diameter of the barrel of the key, in the 
brace, and make the hole at this point, 
In doing this it is a good plan to hold a 
piece of waste wood at die back to 



zs: 


Fig. 6 


prevent the bit bursting through, and 
also to ensure a perfectly clean hole. 
Drill a smaller hole a little lower down 
with a bit a trifle 
larger than the 
thickness of the 
ward of the key, 
and then re¬ 
move the waste 
between the two 
holes with a 
pad-saw. If, on trying the key, the 
aperture is found to be too small, 
enlarge the hole by means of a small 
flat file. 

Now pass the key through the key¬ 
hole into the lock, and holding the lock 
in the exact position for its final resting- 
place, trace the outline of the back plate. 
Make sure that the line.s so marked are 
perfectly square by testing with a square. 

Carefully chisel out the recesses for 
the back and top plates and then mark 
and cut the deeper recess to take the 
body of the lock. Insert the fixing 
screws and screw all tightly home. 

Shoot the latch out by turning the 
key, and smear the end with some 
grate polish, or some other substance 
that will mark easily. Return the latch 
into the lock, close the drawer, and turn 
the key as far as possible in an attempt 
to lock the drawer. Replace the latch, 
and on opening the drawer the exact 
place for the mortice will be clearly 
visible. 

Chisel out the mortice a little deeper 
than that actually required, countersink 
the plate, and fiisten it with screws. 
Finally, test to see that all works 
smoothly, and then fix the escutcheon. 
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SHARPENING 
WOODWORKERS’ TOOLS 


W HATEVER tools the amateur pos¬ 
sesses, whether few or many, the 
time comes when something or other 
needs to be done besides oiling the wood 
or steel to keep them in good condition. 

The commonest requirement is 
sharpening, because wood-cutting tools 
lose their usefulness as soon as they 
become blunt. 

Of course, the sharpening can be done 
for you at a fairly low cost by the local 
tool-dealer, but this generally means 
delay, as it is seldom that the necessary 
work can be undertaken at a moment’s 
notice. It is much better to do such 
jobs for yourself. 

Saws are generally considered difficult 
tools to sharpen, but this is really not so 
if one goes about the work in a careful 
and methodical way. 

The tools required to sharpen saws 
include a saw-cramp, a suitable triangular 
or three-cornered file, a flat file, a saw- 
set, and the bench vice. 

The tradesman generally uses a special 
type of saw-cramp, but this device is 
unnecessary for the amateur as one can 
be improvised by fixing the saw, teeth 
upwards, between two pieces of board 
with their outer edges chamfered off, in 
the bench vice. 

The boards must be thicker than the 
shoulders formed by the handle of the 
saw, which, in all saws in general use, is 
just under I in. The length of the 
strips should be a little longer than the 
saw-blade. 

When fitting the saw between the 
cramps for filing, the teeth should not 
project more than | in. above the level 
of the top edges. If the saw is allowed 
to project more ■ tlian this amount, 


“ chattering ” will take place when the 
file is used. This does not apply when 
“ setting ” the teeth, because the height 
of the saw above the cramps will have 
to be adjusted to allow the setting tool 
to be conveniently operated. 

It does not necessarily follow that 
because a saw cuts badly it requires 
sharpening; it may be that the tool only 
needs re-setting. If, on examining the 
teeth, the “points” appear to be a trifle 
rounded and dull, it usually indicates that 
the tool requires sharpening. On die 
other hand, if the points seem to be well 
defined and clean, it may be taken that 
re-setting will put the tool into service¬ 
able condition. This should be borne 
in mind, because a saw generally needs 
setting more often than sharpening— 
sometimes as much as three settings to 
one sharpening. 

Assuming that a saw requires a general 
overhaul, proceed in the following way. 

Fix the saw securely between the 
cramps so that the teeth are parallel to 
and project I in. above the edges.. 

Stripping.— The first operation con¬ 
sists in filing the tops of the teeth 
perfectly level from one end of the 
blade to the other. This is necessary 
because the teeth usually get more wear 
in the centre than at the ends, causing 
the top edge to assume a slightly con¬ 
cave shape. A straight-edge placed on 
the top of the teeth will enable you to 
verify this, and indicate where most 
filing is required. 

To strip the teeth, place the file 
lengthwise over the teeth, that is, the 
file and saw running in ■the same direc¬ 
tion, and file lightly along the tops, 
using a smooth, flat file for the purpose. 
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Take care to keep the file perfectly 
horizontal so that it does not remove 
more metal on one side than the other. 
Press mostly at the ends if the middle 
happens to be a trifle concave. If you 


Fig. I 



have dilTiculty in keeping the file straight, 
it is a good plan to sink the file squarely 
in a block of wood to act as a guide, as 
shown in Fig. i. 

If the stripping process has been 
properly done, all the points should 
appear perfectly level when tested with 
the straight-edge. 

It may be that some of the teeth are a 
trifle flattened after filing, in which case 
it will be necessary to file them at the 
backs. 

Setting the Teeth is the next process. 
This means that each alternate tooth 
on one side of the blade and each 
alternate tooth on the other is bent 
outwards to an 
amount which de¬ 
pends upon the type 
of saw. Thus, the 
teeth of a rip-saw do 
not require so much 
set as across-cutting 
saw, and a tenon- 
saw is set finer than 
the latter. In any 
case it is essential 
that the same 
amount of set be 
given to each tooth 
of a particular saw, 
so that they are all alike. 

The Saw-set.~Saw-settingis accom¬ 
plished with a tool called a saw-set. A 
common type is represented at a in 
Fig. 2. It will be seen that the tool 



consists of a steel blade having a number 
of slots, and fitted with a suitable handle. 
The slots are of various sizes to suit 
different thicknesses of teeth. 

The tool is used by fitting a suitable 
slot over a tooth and pressing it down¬ 
wards until sufficient set is produced. 
This type of tool certainly has the 
advantage of being cheap to buy, but it 
is not recommended for use by the 



Fig. 3 


inexperienced worker as a considerable j 

amount of skill is needed to judge the ^ 

amount of bending, and it is an easy r 

matter to break the teeth if the work is ' 

not carried out properly. . > 

The Mechanical Saw-set (Fig. 2, b) 
is an excellent tool for the handyman, be¬ 
cause the amount of set can be regulated i 

by a screw and this enables the teeth to ■ j 
be bent exactly alike. To use the tool 'j 

the screw is first adjusted to give the 1 

desired degree of set, the jaws are fitted 
over a tooth, and the handles pressed 
together in the same way as a pair of 
pliers. 

It should be noted that only the points ' % 

of the teeth are bent over, and that the 
operation should not be attempted on a 
very cold saw. It is safer to warm the 
saw and the saw-set prior to operations, 
and to carry out the work in a warm 
room. During the winter the best place 
is obviously in front of a fire, not only 
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for the worker but also for the saw. 
Fig. 3 shows the operation. 

Filing the Teeth.--A tapered tri¬ 
angular file about 4 or 5 in. long will 
be required for treating hand-saws, while 
a smaller tool will generally answer the 
purpose for tenon-saws. 

Fix the saw between the cramps 
as already mentioned, taking care to 
see that the teeth do not project more 
than I in. above the edges of the 
cramps. 

Grasp the handle of the file in the 
right hand, keeping the thumb on top, 
and hold the point of the tool with the 
left, in the manner indicated in Fig. 4. 
File those teeth that have had their 
points removed during the stripping 
process first. When this has been done, 
file down into each alternate V-groove 
so that the back of each tooth and the face 
of the next is treated, then reverse the 
blade in the cramps and proceed with the 
other side. 

In using the file give the same number 
of strokes—one or two only—to every 
tooth, and make the strokes of equal 
length and pressure. 

If a Rip-saw is being Sharpened use 
■the file horizontally and keep it square 
with the blade. In the case of a cross¬ 
cutting saw hold the file obliquely to the 
saw-blade and keep the point of the tool 
inclined upwards to an angle of about 
15° or more to the horizontal. This can 
easily be done by following the angle of 
the origins' cut. 

A good test for determining the 
accuracy of a cross-cutting saw after it 
has been set and sharpened can be 
carried out by holding the saw, teeth 
uppermost, and placing a needle length¬ 
ways in the groove formed by the bent 
points of the teeth. If the needle slides 
without interruption from one end to 
the other on tilting the saw, it is a sure 
indication that the work has been 
carried out satisfactorily. 


Sharpening Plane-irons, chisels, 
gouges and similar tools is a much simpler 
process than sharpening saws, and usually 
only requires the use of an oilstone and 
the occasional use of a grindstone. 

Two stones are recommended for 
sharpening these tools, one being a 
coarse carborundum and the other a 
good quality Arkansas or a Washita. 
The latter should be neither too hard 
nor too soft, but of a medium hardness. 
A serviceable size for these is 6 in. by 
2 in. by I in. They should be sunk into 
a block pf wood and provided with a 
cover to keep out dirt and grit. 

If you neither possess a grindstone 
nor have easy access to one, the coarse 
carborundum stone ■ previously men¬ 
tioned will generally be found a good 
substitute. 


Each time you sharpen the cutting- 
edge of a chisel, etc., rub down the bevel 



also. The bevel should be a little 
longer than the width of the cutting-edge 
in the case of a firmer-chisel, but in a 
paring-chisel it could be almost half as 
long again, bearing in mind that the 
sharper the angle the weaker the edge 
and therefore it will be more likely to 
notch and break, although a sharp angle 
means cleaner cutting. 

Assuming that you wish to sharpen a 
chisel, and that you have a coarse stone 
and an oilstone as suggested, proceed in 
the following way. 
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Treat the bevel first by means of the 
carborundum stone. 

Apply a few drops of thin oil to the 
surface, taking care that the oil is really 
thin. A thick lubricant tends to make 
the tool glide over the surface rather 
than “bite” on the stone and sharpen it. 

Hold the chisel, bevel side down, with 
the right hand, and press the fingers of 
the left on the blade just above the 
cutting-edge, keeping the bevelled fiice 
flat on the stone. Now move the tool 
forward over the surface of the stone, 
applying a little pressure with the fingers. 
Relieve the pressure at the end of the 
stroke and draw the blade back to 
its original position, and repeat these 
movements until the bevel is perfectly 


flat. 

Test the Squareness of the Edge by 

means of a square and if one corner is a 
trifle “high” more pressure must be 
exerted on that point when rubbed over 
the stone’ again. You will now have a 
clean straight bevel, as shown at A in Fig. 
5, with probably a definite “wire” edge 
or burr projecting from the flat side of 
the cutting-edge 



of the tool. If 
such is the case 
place the plain 
face of the chisel 
flat on the stone 
and give it one 
or two light rubs, 
taking care to 
keep the tool 
perfectly flat. 


Fig. S 


The medium 
oilstone will now 


be required to finish off the cutting-edge. 
Apply a few drops of very thin oil, such 
as kerosene. 


Hold the chisel in the right hand and 
lay the fingers of the left on the blade, 
keeping the thumb under the handle end 
of the blade, as indicated in Fig. ( 5 . The 
tool is held at a slightly wider angle than 


when treating the bevel to obtain a 
slightly more obtuse angle at the cutting- 
edge, as shown at b in Fig. 5. The 
tool is then moved back and forth 
over the stone in the manner already 
described. 



Fig. 6 


This operation is continued until a 
burr appears on the flat side of the tool, 
which is a good indication that the edge 
is sufficiently sharp. When this occurs, 
turn the chisel over and give the back 
one or two rubs to remove the burr, as 
already explained. Great care must be 
exercised whilst doing this to keep the 
blade perfectly flat on the stone, as any 
indication of a bevel on the flat side of 
the tool will ruin its cutting capabilities. 

In sharpening chisels some workers 
prefer to “run” the cutting-edge parallel 
to the long edge of the stone, while 
others hold the tool at an angle to the 
edge of the stone, and some rub the tool 
along the surface, using a circular or 
curved stroke. The best plan is to try 
each method and then use the one you 
can manage best. 

Plane-irons require frequent sharpen¬ 
ing to keep them in serviceable condition, 
as a blunt tool, or the slightest notch in 
the cutting-edge, will mar the surface of 
the work. 

Plane-irons, like chisels, are sharpened 
on an oilstone, and treated similarly. 


Sharpening Woodworkers’ Tools 



Fig. 7 


After having removed the iron from 
the body of the plane by holding the 
stock with the left hand and striking the 
front, as in Fig. 7, the back iron must be 
separated from its fellow member, the 
cutter. To do this it is advisable to 
place the component flat on the bench 
and then unfasten the screw, as it is 
dangerous to attempt to turn the screw 
while it is held in the hand. 

Put a few drops of oil on the oilstone, 
and place the bevelled edge flat on the 
surface, and then raise it a trifle to obtain 
the correct cutting angle as in sharpening 



Fig. 8 

a chisel. Move the cutter back and 
forth over the surface with a more or 
less circular sweep. If the stone is not 


wide enough to take the whole of the 
cutting-edge when held at right angles 
to the edge of the stone, the iron should 
be held obliquely to ensure that the 
whole of the cutting-edge remains on 
the surface. This is an important point. 
Failure to do so invariably results in an 
unequal sharpened edge, and may also 
put it out of square. When a burr 
forms, showing that the edge is sharp, 
reverse the iron so that it lies perfectly 
flat on the stone and give it one or 
two rubs to remove the wire edge. 
Fig. 8 shows _how the cutting-iron 
is held whilst being sharpened on an 
oilstone. 

The Slip, a wedge-shaped oilstone 



Fig. 10 


with rounded edges, is required for 
sharpening internally-ground gouges. 
Such an oilstone is illustrated in Fig. p. 

In sharpening an internally-ground 
gouge, that is, one having the bevel on 
the concave face of the blade, the stone 
may either be held in the vice, as indi¬ 
cated in Fig. 10, or in the hand in the 
manner shown in Fig. 11. The former 
method is perhaps better as the tool can 
be sharpened in practically the same way 
as a chisel by rubbing it up and down 
the curved face of the slip. The burr 
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left on the outside edge is then removed 
on an ordinary oilstone, by placing the 
blade flat on the surface and giving it 
one or two rubs along the stone. The 
tool should be given a turning movement 
during the process to ensure that the 
whole of the edge comes in contact with 
the stone. 

When using the hand method of 
holding the slip, the tool is held in the 



Fig. 11 


left hand and the slip in the right. The 
slip is then rubbed up and clown against 
the cutting-edge, care being taken to see 
that the whole of the edge gets the same 
amount of treatment. 

The oilstone slip is, of course, lubri¬ 
cated with one or two drops of thin oil 
as in the case of the flat stone. 

An Externally-ground Gouge is 
sharpened by rubbing its cutting-edge 
back and forth on the oilstone, as shown 
in Fig. 12. The tool is held at an 
angle to the long edge of the stone and. 
at a slightly larger angle than that of the 
bevel to obtain a fine cutting-edge. 

The blade is given a circular turning 
movement as the work proceeds, to 
ensure equal thickness of the wliole 
length of the cutting-edge. The burr 
formed ^ on the inner edge is then 
removed with an oilstone slip. 

Clean holes can only be produced by 
using sharp bits, because dull cutting- 


edges simply break the fibres of the wood 
Instead of severing them. 

When any fibres are left on the walls 
of a hole after being Imred it is usually 
a sign that the tool needs attention. 

Sharpening a Centre-bit.— The 
centre-bit consists of three principal 
parts, namely, the “centre” or guide- 
point, whose object is to guide the bit 
in its passage tlirough the wood; the 
“nicker” or outside pointed cutter, 
which severs the fibres at the outside 
diameter of the hole to be cut, and the 
“knife-cutter,” whose purpose is to cut 
out and remove the waste. 

If a bad hole is produced when using 
a centre-bit it usually indicates that 
either the nicker or the cutter, or both, 
require “touching up,” as it is seldom 
that the point needs attention. 

Should the guide-point happen to be 
blunt or the corners rounded, the fault 
may be rectified by filing the prong by 
means of a smooth file. This can be 
done either by fixing the tool upwards in 
the vice or by holding it in tlie left hand 
and placing it on a piece of wood on the 
bench, and filing each face until sufficient 



Fig. 12 

metal has been removed to form a new 
point. Care must be taken, however, 
when doing this not to take off too much 
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metal, otherwise the point will be level 
with or below the level of the nicker and 
thus render the tool useless. 

^ Any filing of the long edge of the 
nicker must be done from the inside, that 
is, ktween the nicker and the centre- 
point, because any metal removed from 
the outside will reduce its cutting 
diameter. 

If the top of the nicker requires atten¬ 
tion, take care to see that the edge slopes 
back to give the correct clearance angle, 
otherwise the edge will merely scratch 
the wood instead of cutting it. It is also 
equally important to ensure that the 
cutting-edge of the nicker does not come 
below the level of the interior sloping 
cutter. 

The inclined cutter for removing the 
waste wood is treated with a smooth, flat 
file, working it towards die cutting-edge 
in the manner shown in Fig. 13. The 
chief point to observe when dealing with 
this part of the tool is to maintain the 
original inclined angle. 

Any burr thrown up after filing the 
various parts can be removed by the oil¬ 
stone slip or the ordinary flat oilstone. 

The cutting-edges of twist-bits are so 
varied that one can only recommend the 
worker to note carefully how the cutting- 
edge is formed, and then treat them 
accordingly. In some cases a rat-tail 
file, in others a flat file, is necessary. 



Fig. 13 


It may appear curious to refer to 
sharpening a screw-driver, but this 
operation is often needed, especially 
when the working end of the blade 
has been burred over by careless 
usage. 

A good method of reconditioning 
such a tool is to place it, blade uppermost, 
in the vice, and file the edge to a narrow 
level face. The edge can then be thinned 
down to the required thickness by rub¬ 
bing the bevelled faces on a coarse 
carborundum stone. 

Hand-driven Emery Grinding 
Machines can now be obtained at a 
cost of a few shillings. They are 
particularly useful for grinding both 
woodworking and metal-working tools 
as- the interchangeable abrasive wheels 
may be obtained in various forms and 
degrees of hardness. 


GLUE AND GLUING 

G ood glue is one of the greatest aids including English, French and Scotch. 

to the woodworker, but if it is of Scotch glue is the strongest. Then 
poor quality it is worse than useless. A there are several varieties of proprietary 
good quality glue can be distinguished glues, sold ready for use, all of which are 
by its clear amber colour, while its excellent adhesives and generally used 
texture is hard, somewhat brittle, and cold. 

it is practically odourless. Before ordinary glue can be used it 

There are several kinds of glue, must be prepared and melted and, as it 
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is applied hot, a suitable glue pot must boil over) and replace the inner container, 
be provided. it on a lighted gas ring, and bring it 

The Glue Pot.— Fig. i shows the type gently up to the boil. Allow it to simmer 
commonly used. It consists of an inner for a time until the jellified glue has 
and outer vessel: the inner one to hold melted, stirring the mixture occasionally 
the glue and the outer to contain the to^remove lumps, and add more water 
water. In these days such a pot can as needed. Before use, remove any scum 
be obtained very that may have formed on the surface, 
cheaply at al- Some glue pots have a notch in the 
most any iron- lip of the water vessel to allow the steam 
monger’s shop, to escape, others are not so provided. 

A good sub- If you are using one of the latter, insert 
stituteforaglue a match-stick between the lips of the 
pot is a treacle containers, or, better still, file a notch 
tin placed in when the pot is cold, 
a saucepan, but Before using the glue it is a good plan 
as the bottom to stretch a wire across the centre of the 
of the inner con- container and fix the ends to the handle 
tainer must not lugs. This arrangement allows any 
touch the hot- surplus glue on the brush to becon- 
Fig. 1 tom of the outer veniently removed by wiping the brush 

one, something should be placed between across the wire, 
the vessels to satisfy this requirement. The glue is ready for use when it 
Preparation.— Break a piece off the assumes the consistency of thin treacle, 
cake—it is usually sold in cakes of about This can be tested by dipping the brush 
6 in. square, at so much per pound— into the glue, holding it up over the pot 
sufficient for your requirements, reraem- and allowing it to flow back. If it 
hering that glue swells considerably Hows from the brush in a steady easy 
when soaked in water. Break the piece stream, it may be taken as correct, 

into small fragments by using a hammer. If you have never made glue before, 

As this operation causes the glue to fly and have plenty of time at your disposal 

about in all directions, it is an advantage a further test may be made which will 

to wrap the glue in a piece of thick brown 
paper or a clean duster before applying 
the hammer. Place the “bag” of glue 
on a hard surface, such as a stone floor, 

and hit it smartly several times with the _ 

hammer. After removing any frag- enable you to judge its quality for 

ments of paper or other extraneous future occasions, 

matter which may have adhered to the Plane up the edges of ^ two smal 
glue, put the glue into the inner vessel pieces of wood, as in a butt joint, warm ^ 

of the pot. Cover the contents with the pieces and apply a little hot glue to 

cold water and leave it overnight to both surfaces. Rub the glued edges , 

soak. This will cause the glue to together and then cramp it up. Set : 

swell. After straining off the water,'' aside for 24 hours in a warm room, 
partially fill the outer vessel with clean If it breaks anywhem but at the glued , 

water (taking care to see that the water joint after attempting to break the ; ^ 

is absolutely clean, otherwise it will joint either by hand or by inserting 



Fig, 2 
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the blade of a chisel into the end of the 
joint, you may be sure that the glue 
has been correctly made and properly 
used. 

Glue Brushes.— Glue should be 
applied with a brush, the size of which 
depends upon the nature of the work. 
A paint brush about | in. wide will serve 
well for small jobs, such as gluing mitres 
of picture-frames and small mortices. 
A large brush should be employed on 
large work as the adhesive should be 
applied rapidly to prevent chilling, 
because chilled glue means an un¬ 
satisfactory joint. For tins reason the 
work should always be warmed before 
applying the glue, and tlie process should 
be carried out in a warm room. When 
heating the wood be careful not to 
scorch or warp it. 

Brushes after use should be washed in 
hot water to remove all traces of glue, and 
then allowed to dry. 

It sometimes happens that a brush 
cannot conveniently be used for apply¬ 
ing the glue, in which case the difficulty 
may be overcome by using an old tea¬ 
spoon bent to shape as illustrated in 
Fig. 2. This forms a holder which, 
when filled with glue, can be poured into 
any odd corner of the work. 

Cramps.— To ensure true fitting 
of the faces of the joint it is advisable 
to use two cramps as shown in Fig. 3. 
After the work has been cramped it 
should be placed fiat down on an even 
surface and a heavy weight put on 
top. 

Before fixing the cramps, however, 
any surplus glue adhering to the surface 
of the work should be removed by 
applying a rag dipped in hot water. 
This is a much better method than 
scraping it off, as it prevents damage to. 
the surface, and ensures the removal of 
every particle of glue. This is parti¬ 
cularly necessary should the work have 
to be stained or otherwise finished. 


Reheated glue has not the adhesive 
power of fresh. 

Liquid Glue.— If glue is only re¬ 
quired occasionally, or if a small quan¬ 
tity is wanted, it will be found more 
economical and convenient to purchase 
a tube of liquid glue. The demand has 
reached such proportions that new makes 
of this form of glue are constantly appear¬ 
ing on the market. The prices vary 
considerably, hut unless it is required 
for some important work the very cheap 
tubes sold at some of the numerous 
stores answer the purpose very well. 
A brush is unnecessary in applying the 



glue, as all that is necessary is to place 
the nozzle of the tube directly on the 
work and squeeze the bottom until 
sufficient adhesive is forced out. The 
glue may then be spread evenly over the 
surface with the forefinger. 

Re-gluing Old Work is not always a 
pleasant job and cannot always be 
successfully carried out. It is useless 
to attempt to make a new joint by merely 
spreading glue over the old, putting it 
under pressure and hoping for the 
best. 

The proper way to set about a 
re-gluing job is to remove the old glue 
first, using a sharp knife or chisel for 
the purpose, and then, to wipe the 
surfaces with a cloth dipped in hot 
water. When the parts to be joined 
are perfectly dry they may be warmed, 
re-glued and put under pressure. 
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CRAMPS AND WEDGES 


N early all glued work is the better 
for being cramped whilst setting. 
This not only forces the parts together 
but it also defeats any tendency to break 
away whilst the glue sets. 

Cramps are varied in form and are used 
for other purposes besides gluing. _ 

An ordinary screw is in reality a 
cramp, but one left permanently in the 



job. It not only pulls the parts together 
but holds them in place. 

A screw works on the same principle 
as an inclined plane and all cramps are 
based on this principle in one form or 
another—thus bought metal ones are 
fitted with a screw, while home-made 



clamping appliances generally rely upon 
the inclined plane in the shape of a wedge. 

The usual type of joiner’s cramp 
(shown in Fig. i) consists of a long bar. 


either of iron or mild steel, in which a 
number of holes are bored to take an 
iron peg that holds a sliding bracket A 
necessary to give the varying distances 
required. A second sliding bracket b, 
is worked by a screw passing through a 
fixed head c, at one end of the bar. 
Two such cramps are usually neces¬ 
sary efliciently to cramp the work 
together. As joiner’s cramps are rather 
expensive to buy, the cost generally pre¬ 
cludes their use by the average home 
worker. The method of using such 
cramps is illustrated in Fig. 2, which 



Fig. 3 


shows a small door frame under treat¬ 
ment. 

Cramp-heads can be bought separ¬ 
ately and will be found of great ser¬ 
vice to those workers who have a fair 
amount of cramping to do from time to 
time. The heads are provided with 
swivelling iron straps that bind on a 
suitable length of timber. Their useful¬ 
ness is limited only by die length of 
wood used for the bar, As this type of 
cramp is comparatively cheap it should 
appeal to die handyman. Fig. 3 shows 
this useful device. ■ 

The majority of work needing the use 
of cramps can usually be done by cramps 
made of suitable lengths of wood, with 
wedges to replace screws, They can be 
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easily and quickly made of odd pieces of 
wood generally found in every work¬ 
shop. 

A typical example of a home-made 
cramp suitable for cramping, say, a small 
frame measuring 18 in. wide, is shown 
at A in Fig. 4, Such a cramp can be 
made from a piece of board, 2 ft. or more 
in length, 4 or 5 in, wide and | in. thick, 
by screwing a cross-piece flush with one 
end of the board, and another at a dis¬ 
tance of 19 in. away. This leaves a gap 
of I in. between the work and the cross¬ 
pieces for the insertion of wedges. 

The two wedges shown at b are pre¬ 
pared from a piece of rectangular wood 
f in. thick, by cutting it across dia¬ 
gonally. The wood for these should be 
straight-grained, and the taper should 
only be sufficient to obtain the compres¬ 
sion desired. If angles are made too 
obtuse they may work loose. 

If the frame is fairly long,- it is advis¬ 
able to use two cramps; they should be 
fitted as close as possible to the mortice 
and tenon joint of the framework. 

An improvement on the home-made 



wooden cramp just described is shown 
in Fig. 5. The illustration needs no 
description as it is self explanatory. If 
much use is going to be made of the 
device with boards of varying thickness, 
the following alterations are advisable. 

■ Make the two inner blocks (a) slightly 
thicker than the work to be wedged, and 
fix them to the outer members by means 


of bolts and wing-nuts, not forgetting to 
insert large iron washers between the 
heads of the bolts, nuts and wood. 

The advantage of using this type of 
cramp is that the work is supported on 



all sides, and any tendency to rise at the 
joints is prevented by the side members. 

In cases where short boards are to be 
cramped, the edges to be joined should 
be very slightly planed hollow. If this 
is done, a single cramp in the middle 
would suffice, as the slight concavity 
causes the ends of, the boards to meet at 
once, and any pressure in the middle 
binds them together. 

To keep the ends of the boards true 
laterally, a joiner’s “ dog ” (illustrated in 
Fig. 6 ) may be called into requisition; 
or, .if the boards are not thick enough for 
these, a corrugated nail driven partly 
home will usually answer the purpose. 

A Cramping-board made on similar 
lines to that shown in Fig. 7 will be 
found very useful for cramping small 
work. A cheap pastry-board could be 
used for the base if it is not thought 
worth while to make one. Two accu¬ 
rately-planed strips of wood are either 
nailed or screwed at right angles to each 






















Glass-papering 


other to the base, and two similar strips 
are fastened down at a slightly greater 
distance from the others than the length 
and width of the frame to be cramped. 



The strips need not be as long as either 
the length or width of the frame. 

The frame to be cramped is glued'and 
assembled, one corner is inserted into 
one of the angles formed by the two 
strips, and wedges are driven between 
the frame and the other strip, which 
cramp all up tightly. 

In making the device, care must be 
taken to fix the pieces at right-angles. 
Always test them with a square. 

Cramping Floorboards. — While 
dealing with the subject of cramps it may 
not be amiss to give a method of cramp¬ 
ing up floorboards, especially if a new 
workshop or other structure is in course 
of construction. 

The tradesman generally uses special 


cramps for the purpose, but the amateur 
can cramp floorboards in the following 
way. 

Nail down the first board, and at a 
distance of about 1: in. less than the 
width of 4 or 5 boards, nail down a 
second board. Place the loose boards, 
with their edges butted together, in the 
intervening space. The middle joints 
will be raised, but by standing on them. 



Fig. 7 


the boards will be forced into place. It 
may need more than the weight of one 
person to do this. This method answers 
very well if each board extends the whole 
length of the floor. 


GLASS-PAPERING 


G las.s-paper is used principally for 
putting a final finish to the surfitce 
of wood where the plane has not left 
it as smooth as could be desired. 

It is made Ijy sprinkling powdered 
glass over the glued surface of tough 
paper by means of sieves liaving from 
16 to 90 meshes per inch. 

Fine, medium and coarse glass-paper 
are the grades commonly used by the 
amateur. No. 0 is the finest, and is 
employed for producing a fine finish; 


No. 2 is coarse and therefore suitable 
for rough work. 

Glass-paper is sold in sheets measur¬ 
ing 12 in. by 10 in., and can be obtained 
witli a cloth backing instead of paper, 
which gives it exceptional strength. It 
can also be obtained with a waterproof 
backing which renders it invaluable for 
rubbing down paintwork with water. 

In using glass-paper for finishing the 
surfitces of wood it is usual to start 
with a coarse grade and to finish with a 
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fine, but this does not always apply, 
because much depends upon the finish 
desired. 

When preparing work that is to be 
either french polislied or varnished, tlie 
glass-paper should be rubbed along the 
grain of the wood, as any scratches left 
on the surface will show through the 
more or less transparent film of polish. 
This is not so important where the work 
is to be painted, as the paint will cover 
up any such imperfections. In fact, 
it is generally an advantage to glass- 
paper across the grain at an angle of 
about 45“ when paint is used, as this 
makes for quicker finishing. 

Flat surfaces treated with glass- 
paper should be kept flat on the work by 
means of a suitable rubber. 

These appliances can be purchased 
at a cost of only a few pence, but one 
can be easily made by the worker 
himself from a piece of flat wood 4 in. 
in length, 3 in. wide, and f in. thick. 
The bottom of the rubber is then faced 
by gluing on a piece of cork, such as 
that commonly used for teapot stands, 
or a piece of thick linoleum. 

If cork is used, cut it with a wet knife, 
as when cutting rubber. 

The Block can be used by folding the 
ends of the glass-paper over the sides and 
keeping it in position with the fingers. 

A much better device for holding the 
glass-paper is that illustrated in Fig. i, 
which, although not quite so simple to 
make as the plain block, is well worth 
tlie little extra time required for its 
construction. Reference to the illustra- 
tioji shows that it consists of two parts. ■ 
A strip of glass-paper is held between 
the top and bottom members, which are 
fastened togetlicr by metins of a r|-in. 
by f(f-in. Whitworth bolt fitted with a 
wing-nut. 

The block is made in the following 
way. Get a piece of wood, preferably 
hardwood, and plane it up to a finished 


size of in. by 2| in. by in. Round 
off the top long edges and form a hollow 
in the sides by means of a gouge. The 
hollow is not absolutely necessary but 
it enables the block to be conveniently 
held. Bore a i|-in. diameter recess, 
I in. deep, in the centre of the top face, 
using a centre-bit for the purpose, and 
drill a small clearing-hole through the 
centre of the recess to take the bolt. 

The finished size of the bottom piece 
is the same as the top except that its 
thickness is only | in. Make a ^-in. 
diameter hole through the centre, and 
cut a small recess round the hole on 
the bottom face to take the head of the 
bolt and allow it to lie flush or just 
below the surface. Now drive the bolt, 
through the hole by giving it a few taps 




with a hammer. The bolt will be pre¬ 
vented from turning when the nut is 
fitted by the small square shoulder under 
the head of the bolt. Glue either a 
piece of lino or cork on the bottom and 
allow the glue to dry. Cut a strip of 
suitable glass-paper, 10 in. in length and 
2-| in. wide; insert the ends between 
the top and bottom pieces of the block 
and pass the shank of the bolt through 
the hole in the top member. 'Slip an 
iron washer over the end of the bolt and 
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WOOD FINISHING 


W OOD that has been used for any 
construction work is rarely left in 
its natural state but is “finished,” as it 
is called, and this finishing consists 
generally in applying some coating pro¬ 
tective or decorative, or both. 

The commoner varieties of wood, 
deluding most softwoods, generally 
receive a protective coat, although 
before any such medium is applied the 
wood should be thoroughly seasoned. 

Softwoods are generally painted, creo- 
soted, or stained and sometimes var¬ 
nished, while hardwoods * of the more 
expensive kind are usually french 
polished. 

Paint or other protective mediums are 
useless if applied to unseasoned wood, 
because they merely fill up the outside 
pores and confine the moisture in the 
wood, which causes it to rot. 

Thus, the practice of tarring the 
bottoms of posts that are to be put into 
the ground is little better than useless if 
cracks are open or likely to open to 
allow the wet to enter the substance of 
the post. 

A better procedure would be to put 
the bottom portion of the post into a 
metal container such as a dust-bin, or 
an old milk churn, partially filling it 
with creosote and then boiling it for 
about twenty minutes or so, 

Painting is generally adopted for 
covering the commoner varieties of 
wood such as deal, spruce, etc., as paint 
if properly applied has both decorative 
and protective properties. 

Before actually applying paint to new 
wood, the surface to be covered must 
be subjected to certain treatment, and 
the first and most important item is 
to see diat the material is perfectly 
dry. 


All holes and cracks should be 
“stopped” with a “filler.” There are 
many wood fillers on the market, but' 
for paint work the commonest is putty. 
Putty can be either made at home or 
purchased. It is made by mixing ordi¬ 
nary ground whiting with linseed oil 
and then kneading to form a plastic mass. 
Care must be taken when buying linseed 
oil to get the best quality, as a common 
grade has poor drying capabilities, with 
the result that it often works its way 
through the coats of paint and leaves an 
unsightly stain. This fiiult is parti¬ 
cularly emphasised when white or any 
light-coloured paint is used. 

As putty will not adhere to bare wood, 
it is applied after the first or “priming” 
coat of paint has been finished and 
allowed to dry. The reason for this is 
that the oil in the putty is absorbed in 
bare wood and consequently leaves a 
quantity of whiting only, which either 
flakes olf or simply crumbles away. 

A Useful Filler for bare wood can be 
made out of sawdust mixed to a thick 
paste with glue or gold-size. This 
compound will be found particularly 
useful for filling defects in hard or fancy 
woods, as the sawdust of the actual wood 
can be utilised. 

Recently another form of filler has 
appeared on the market. It is known 
as plastic wood, and can be obtained 
in either tins or collapsible tubes. For 
the infrequent user, the latter is much 
to be preferred, as it not only means 
a smaller initial outlay, but the tubes 
are almost self-sealing and therefore 
exclude the air. If, however, a large 
amount of “stopping” has to be done, 
it is more economical to buy a tin; 
but the cover must always be refixed 
as soon as the material is withdrawn, 


n 
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because plastic wood loses its pliability 
when exposed to the air, 

The special benefit obtained by the 
use of plastic wood is that it cannot be 
distinguished from the wood on which 
it is used. To use the preparation, 
all that is necessary is to fill the hole or 
crack by applying a small quantity in 
excess of the actual quantity required 
for filling the crevice; when dry, use 
fine sand-paper to level the surface. 
Plastic wood shrinks slightly and dries 
very rapidly. 

Knots in wood present another diffi¬ 
culty to the painter. They exude 
turpentine and resin, or, on the other 
hand, they absorb the paint, leaving ugly 
marks on the finished surface. The knots 
are, therefore, “killed” by painting 
them over with “patent” knotting, which 
is a preparation of shellac and methy¬ 
lated spirit. Ordinary french polish or 
shellac dissolved in methylated spirit 
usually answers the purpose. 

Paint is composed of a basic pigment 
consisting generally of either an oxide of 
lead or an oxide of zinc, a pigment to 
give the. desired colour, and linseed oil 
and turpentine, to which is added a 
small quantity of "driers” which helps 
the paint to dry and harden. 

The first coat of paint applied to the 
wood is called the “priming” coat, and 
should consist of a mixture of red and 
white lead, and either boiled or ordinary 
linseed oil. It is mixed in suitable 
proportions to allow it to dry quickly, 
and, if properly prepared, also helps 
the following coat to dry. 

A good priming coat for outside work 
can be made as follows. Add | pint of 
raw linseed oil and the same quantity 
of boiled linseed oil to 4 lb. of white lead 
and I oz, of driers. Stir well and strain 
before use. 

The time required for paint to dry 
depends to some extent on the tempera¬ 
ture of the atmosphere. It oxidises 


rather than evaporates, so a good supply 
of warm fresh air would help to quicken 
the process. 

If the paint thickens, its more liquid 
consistency may be restored by the 
addition of either turpentine or linseed 
oil-boiled oil in preference for exposed 
positions. Sometimes it is advisable 
to use both, as “turps” in excess dulls 
the surface and affects the durability. 

Some paint manufacturers advise a 
special thinning compound of their 
own make to suit their paint which, 
when specified, should always be 
used. 

As mentioned before, wood should 
always be in a dry condition before 
painting is attempted. If damp, the 
moisture is kept enclosed by the coat of 
paint, and the heat on a warm clay 
vaporises it, causing blisters to appear. 
Surfaces that have had previous coats of 
paint burnt off are dried by the heat 
of the blow-Iarap, consequently paint 
applied to the treated surface rarely 
blisters. 

Painting.— No advantage is gained 
by brushing the paint on too thickly, and 
the idea that one thick coat is equivalent 
to two thin ones is a fallacy. Thin coats, 
properly applied, and the judicious use 
of sand-paper between each coat when 
thoroughly dry are the determining 
factor of a good final finish. 

Sometimes the final coat is mixed with 
varnish to add brilliancy, or the last 
coat of paint is varnished afterwards, 
In Both cases the previous coat must 
be thoroughly dry and hard; otherwise 
cracks will appear later. 

It may be pointed out here that when 
a glossy finish is required, the previous 
coats must be carried out with a “flat” 
paint—that is a paint which dries with¬ 
out gloss. 

Enamel or hard gloss paints are now 
obtainable. Some are specially prepared 
to withstand the effect of boiling water 
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and are sold under the name of bath 
enameh A coat of this applied to the 
wood, if carried out in a warm room and 
the enamel paint itself kept warm in a 
hot-water bath, produces a delightfully 
smooth and glossy effect. The finish 
may be to some extent compared to the 
stove enamelling used for finishing 
bicycles. One cannot, nor would it be 
advisable to, stove articles of wooden 
manufacture, as they would in all prob¬ 
ability twist and shrink out of shape. 

■When a painted surface is intended 
to be for decorative as well as preservative 
purposes, "graining” and marbling 
is often resorted to. 

Graining requires special tools to 
mark ie final coat of paint, called the 
graining coat, which is pinted to re¬ 
present or imitate a particular kind of 
wood such as ash, oak, maple, etc. 

Marbling is. the process' used to 
imitate natural marbles, and bears a 
close relationship to graining in the 
imitation of woods. Transfer papers 
can be obtained that enable one _ to 
produce these effects without having 
to rely on skilled workmanship. 

Another popular medium for the 
artistic finishing of wood is found in 
cellulose brushing lacquer, of which there 
are numerous makes now on the market. 
This useful material can be obtained in 
various colours at most colour stores, It 
is applied with a brush like ordinary 
enamel. The advantages gained by 
using cellulose lacquer are that it dries 
very quickly without leaving any brush- 
marks, and produces a beautiful, glossy 
and durable surfiice. 

Generally speaking, the number of 
brushes required for painting woodwork 
depends upon the nature of the work. 
For painting narrow surfaces a "sash 
tool” is the correct brush to use, but 
when larger surfaces are to be covered, 
a larger tool called a "ground brush 
is generally employed. 


It always pays in the long run to get 
a good brush. One bound with metal 
and rubber is much to be preferred to 
the more or less old-fashioned brush 
having the bristles fastened in with 
glue. Before using a new brush always 
soak it in wafer for two or three hours to 
prevent the bristles from becoming 
detached—a common occurrence if this 
precaution is overlooked. 

A Good Brush is worthy of good 
treatment; it therefore behoves the- 
amateur who does not use his brushes 
frequently, to clean them thoroughly 
after use. Wash them out with soap 
and warm water. The cheap soap con¬ 
taining an excess of soda answers well. 
Damp the brush and rub it on the soap, 
rinse out, and repeat until perfectly 
clean. A final rinse in turpentine will 
leave the brush in good condition for 
use at any later occasion. 

On no account allow linseed oil to 
dry in the brush, as it is almost impossible 
to remove after oxidisation takes place. 

When brushes are used frequently, it 
is a good plan to store them in an old 
paint pot or a jam jar, keeping tlie 
Inistles covered with water. If, how¬ 
ever, the brush is one with glued-in 
bristles, it is advisable not to use water, 
as this sometimes results in loose hairs. 
The bristles must not be allowed to rest 
on the bottom of the receptacle, other¬ 
wise the brush will be ruined. Drill a 
hole through the handle and suspend it 
from a piece of wire pushed through the 
hole and supported by the sides of the 
container. 

For further particulars on the subject 
of painting refer to the section on 
Home Decorating. , 

If the worker is proud of his handi¬ 
work he will take care not to spoil it 
by bad finishing. 

In cases where the joints are not 
quite what they should be, it is possible 
to hide tlie imperfections by means of 



fillers and paint, but where die work has 
been well done it is well worth while to 
tty to retain the beauty of the wood and 
the workmanship also. This can often 
hito use one or other 
of the numerous stains that can be 
obtained ready for use or can be easily 
made as required. If a suitable stain is 
chosen, any beautifully grained wood, 
such as some kinds of oak, retains its 
beauty, which is very often greatly en¬ 
hanced, 

^ Staining,-— y^ood, then, is stained to 
improve the appearance of the more ex¬ 
pensive kinds, or an inferior wood such 
as pine, birch, etc,, is stained to represent 
or imitate a good quality wood. 

Creosote, when used for outside 
work, acts as a decorative stain as 
well as a preservative medium. It can 
be used for interior decoration, but 
it mkes longer to dry than the usual 
stains meant for such work. . It may be 
obtained in various tints in the form of 
proprietary products, under various 
trade names. 

The introduction of aniline dyes has 
opened up a vast field in the matter of 
stains. Aniline is a coal-tar product ob¬ 
tained by distillation, soluble in alcohol, 
ether, etc,, but only slightly so in water. 
By treating it with various reagents, a 
range of colours is obtained of every 
conceivable tint. The green obtained 
from aniline has taken the place of the 
old poisonous green once obtained from 
arsenic; and the old-fashioned dyes 
extracted from logwood, tumeric, wal¬ 
nut shells, and other members of the 
vegetable kingdom are now scarcely 
ever used. 

Oak.—The amateur may like to try his 
hand at staining oak, to produce artifi¬ 
cially what would otherwise be produced 
naturally by age. This may be done by 
giving the wood several coats of liquid 
ammonia—the stronger the ammonia 
used, the darker the colour will be. 


In die trade, the oak wood is encased 
in an airtight chamber and fumed with 
ammonia—hence the terra "fumed’l oak. 

Mahogany may be given a richer, 
darker colour by means of several 
applications of bichromate of potash 
solution. 

Pine and Birch can be stained to 
represent the beautiful and durable 
appearance of walnut by frequent appli¬ 
cations of stain made by dissolving an 
ounce of permanganate of potash in 

pint of rain water. It can then be 
applied with a piece of flannel worked 
in the direction of the grain of the wood. 
After being left for about lo hours to 
dry, it can be varnished if desired. 

Stains may also be obtained ready 
mixed with varnish; they go by the 
name of varnish stains, and are" useful 
for finishing floorboards, etc. 

Any wood tliat is well oiled gets 
darker in time. If the amateur has oiled 
the wood of liis planes, he will probably 
have noticed this action of linseed oil. 
This method of darkening wood may 
be used on more important work, and 
if well rubbed into the pores the oil 
produces a pleasing semi-polished finish. 

Polishing, or, as itis generally termed, 
french polishing, is chiefly resorted to 
for finishing good quality furniture, 
cabinets, etc. This finish gives, the 
wood a fine smooth glossy surface, 
showing, in the majority of cases, the 
colour and natural beauty of the wood. 

French polishing is also employed to 
enhance the impression produced in 
woods that have been stained to imitate 
a better class of wood. 

This process of french polishing 
consists in applying a solution of shellac 
in methylated spirit evenly and smootlily 
over tile surface to be finished. The 
polish is distributed over the wood, 
until the pores are completely filled, 
by means of a "rubber” consisting of a 
wad of cotton-wool wrapped in a small 
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calico “bag.” Polish is applied to the 
cotton-wool which, when squeezed 
through the calico by light pressure, 
adheres to the surface of the work and 
produces the delightfully smooth hard 
glazed surface so well known and 
generally admired by everybody. 

The brief outline just given makes 



french polishing appear to be a much 
simpler process tlran it really is. 

A good deal of practice is necessary 
before reasonable proficiency is attained. 
There is no reason why you should not 
try your hand at it, but you will be 
well advised to practise on small panels 
of wood before attempting to french 
polish an important piece of work. 

One of the chief points which leads to 
success in french polishing is that the 
process should always be carried out in 
a warm room free from dust. Good 
work cannot be done in a cold or even 
g damp atmosphere. 

The Grain.—If the surface of wood 
is carefully examined, it will be noticed 
that the grain stands out more in some 
woods than in others. Some woods are 
much “coarser grained” than others; for 
instance, oak is much more so than 
walnut. This grain must be filled in 
because polish alone would not give the 
brilliant finish that is desired. 

The’first work of the polisher is to 
get tlie surface of the wood as smooth 
as he possibly can. This operation 
necessitates the use of the scraper and 
glass-paper. Two or three grades of 
glass-paper may be necessary, the last 
one used being a very fine one. In using 
glass-paper for finishing, do not, on any 


account, rub the paper across the grain, 
as such a procedure will almost certainly 
result in scratches which will show up 
more after polishing than before. There¬ 
fore, rub up and down the surface in 
the same direction as the grain. 

Filling.—The next operation consists 
in filling the pores of the wood. The 
filling-in must be carefully done, as the 
filler forms the foundation for the polish. 
Any carelessness on the part of the. 
worker in carrying out this important 
process invariably results in an un¬ 
satisfactory finish. 

The amateur has tlie choice of several 
kinds of fillers. Plaster of Paris is the 
filler most commonly used, and it can 
be applied by one of several ways. ^ One 
method is to make a pad by rolling up 
a piece of rag, moistening it with water, 
and then dipping it into the plaster of 
Paris, taking care to see that the latter is 
free from grit. Rub the filler well into 
the grain by working across it, as 
illustrated in Fig. i, until the whole 
surface is well covered. Wipe off the 
surplus before it sets hard, but not so 
soon as to remove that which is intended 
to fill the pores. If the surplus is 
allowed to remain until it gets hard, 
great difficulty will be experienced in 
removing it with glass-paper. Having 
obtained a satisfactory result, allow it 
to dry thoroughly. ^ 

As the process of filling-in raises the 
grain of some woods, it may be necessary 
to give the surlace another rub down 
with glass-paper. For this, use very fine 
glass-paper that haS been used before, 
or, if this is not available, rub the 
sanded faces of two new pieces together 
before applying it to the work in 
hand. 

Some workers prefer to use turpentine 
for filling purposes instead of water, in 
which case the grain is not aftected in 
the same way. 

If preferred, the plaster of Paris may 
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be mixed into a paste with water and then 
applied to the work. 

Another commonly used filler con¬ 
sists of plaster of Paris and melted tallow, 
the employment of which allows the 
polisliing to he started at once; whereas 
fillers containing water must be allinved 
to dry before the work can he proceeded 
with. 

Oiling the Surface is liie next 
process whereby the surface prc;- 
viously made white hy the filler is 
“killed," that is, completely oliliierated. 
This is clone \eith a rag moistened with 
linseed oil, and any surplus oil remain¬ 
ing Is removed by rubifing die ia,irface 
vigorously with a eletin soft rtig. Garc; 
should l,)e taken not to htave any trace 
of oil, because the less there is, the 
more brilliant and solid the resulting 
surface will he. If too mucli oil is left 
on the work it may ti'lso eventually 



cause trouble to the finished siirftice, due 
to “sweating.” 

If the wood is to he sttiined, the 
stain may be applied after lilling-in. 
In scnne cases the stain is added to the; 
polish itself. 

Polishing Filled Wood.-Wliere 
plaster of Paris filling has Itewi used, the; 
surfiice may now liave a preliminary ttr 
foundation coat of polish. If the work in 
lwndisa.smal[ panel it is iinadvantage to 
Ihsten it clown to a flat surface ])y means 
of screws in the manner shown in Fig. 2. 
Take a wad of eotton-woo! and soak it 
full of polish. Fold it in a piece of 
used cajico^^rag to form tt rubber as 
shown in Fig. 3, tmd pass it over tlie 
surface to be polished, squeezing tlie 


polish out: sicnvly as the rubber glides 
over the surfiice. Take care to cover 
tlie whole of the surfiice, es])ecially the 
sides and corners. Do not riii) liard or 
atietnpi to polish whilst laying on this 
foiindaiion coat, Ijccatise a good base of 



Fig. 3 


polish is required fur working on later. 
When this operation is finished, place 
ihe work aside to allow the surface to 
dry thoroughly and harden. 

As the rubiier will get iitird and tliere- 
fiire useless liy the time it is next rttinired, 
due to tite evapomtion of the methylated 
spirit, it ^ a good plan to soak it in 
pftlish and then store it in a biiiall air- 
liglit tin or jar. 



When the work is thoroughly dry, 
go over the eiuire surfiice wiili line 
.sand-p;tper-No. 1 grade paper should 
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aiiswi-T ilic piirposii: well, Ifilit* ffniiifla- 
[ion no! appi'ar siitislactory aitrr 
sancl-papt’ring, apply arioilii!!' toai iil 
polisli. 

B(Klying 4 n.““If all is lan'i'cct, ilu; 
actual polishing can ht: starKal. The 
rulsher used for tlit: lirsi coat will do 
for tliis if it lias been kept inoisf as 
siiggesiecl. Cihargt: it wiili jjolisli as 
before, liui not so copiously, aiifl fold 
the rag over the cotton-wool so that it 
is fully enclosed, and litdd die Itatse ends 
in the hand. 

Apply a spot or two tif linseed oil 
(some prefer iilmoiKl oil) p) iht* I'ace td' 
tile nihher. This acts as ,;t luhricant 
which prevents tlte pad from sticking 
and dragging along die surface of iht; 
wttrk. I'ailure lo inckidt; tliis importani 
item may pijssihly ruin die work. Do 
not use too much oil, otherwise it will 
su])set|uet>tly cause troulde. 

Method of Rubbing. Apply die 
charged ruljlter to tlie surface and 
rul) die [tad in a circular motitm 
over the face of tlte wood as intlicaied 
in Fig, so that all parts tire ctn'ered 
imiformly, taking care noi to press too 
hard on die pad or you may possibly 
rub off file polisli you liave pm on, 

'file rubber may need many applica¬ 
tions of fresh polish until eveniyally a 
Ixtauiiflil linisli is seen following the 
course tif the pad, but it may appear 
somewhat smeary. 

Put the work aside to dry, wbith may 
take a day or tcvo. 

.Sultsetjuent examination will probably 
reveal that the polish has sunk somc- 
wliaf, iierbaps unevenly. Use the sand¬ 
paper ligliiiy, and then gixe anoilier 
iiodying coat. Good work is often gone 
over three or four time's in the manner 
descrilH'd. 

After these coats iiave lieen allowed to 
dry thoroughly and harden, give the 
work a good rub with a clean soft rag 
m remove any dust that lias settled on 


the surface and also any oil that may have 
found its w.iy ilirmigh liie coai. 

'file linisliitig coat is ilien given with 
tile same rublier, charged with french 
polish iind spirit in equal proponious. 
Be careful not to saturate the rubber; 
otlierwise it will possildy desimy the 
hard surface that has been so carefully 
produced. If, on dalihing the pad on 
the hack of the hand, it feels wet, 
M|{)ee/,e some out and let the ruhin'r 
dry off a little, it sliuuld feel only 
slightly damp. 

A|)plv a spot of oil to ihe ruhiter, 
and then run it over the wliole surface 
of the work, using liori/.omal strokes 
only, litis application should he suffi¬ 
cient siiglttly to sttfien the surface and 
leave it ready for the final gla/.e, whidi is 
jirodnced by the friction «)f this final 
rulthing. Gareltfss work at this stage 
may undo a lot that li.is gone hefore, hm 
the careful worker can finish off with a 
clean, hart! hrilliani surface at this stage, 

Spirlting-off..Sliouhi the surface 

appear to k* a little hi. stuearv after this 
treaiment, it should In; nm over in 
parallel sweeps along the full length ttf 
(he work with a rtiliher charged with 
spirit only. 

Suds a rubkr is sometimes called a 
"ghost” and the process is called "spirit¬ 
ing off,” 

The pad is prepared as Itefbre with 
ctnton-wool covered with a piece of 
calico, hut the wool receives only a 
slight dtarge of spirit, and must on no 
account k* wet. To verify the condition 
of the pad it is a good plan to test it on 
the dtwk. 

Sweating,"-The rubher may then be 
applied to ilic work to enaWe it m take 
off any smear or oil that lias exuded, 
causing what is termed "sweating.” 

li is claimed that almoml oil does nm 
cause sweating like linked i lil. It should 
he the worker’s aim to ma; as little as 
possible and to clear away any excess 
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during tile latter stage of obtaining the 
final lustre. .Some woods are naturally 
oily and this should he taken into 
account. 

Funiiture cream and polish-revivers 
are used to keep a polished surface in 
good condition. 

An excellent reviver for dull surfaces 
can lie made Ity mixing togetlier 4 oz. of 
spirits of wine, z oz. of vinegtir and i oz, 
of linseed oil Hub well on and polish 
with a soft doth. 

A useful polish for stained softwood 


is made up as follows; Melt some bees¬ 
wax, and add a .small quamity of turps 
and linseed oil Stir the mixture and 
tlien add a smaller quantity of kerosene. 
When cool it slioukl form a thick paste, 
hut if not, add a little more of each in¬ 
gredient, Tlte more often this mixture 
is applied and polished off the work, die 
finer the result will be. 

A liarder finish is obtained by using 
carnuba wax instead of beeswax. Allow 
it to soak in before polishing-off witlt a 
soft cloth. 


PLYWOOD 


T he advantages of using plywood in 
preference to ordinary wood are 
manifold. The most important of these 
are its freedom from shrinkage; its 
enormous strength; the large widths in 
whidi it can be obtained, and its adapt¬ 
ability to certain shapes and forms, An¬ 
other great point in its favour is that it 
can be obtained with expensive woods 
such as oak, walnut, mahogany, etc., on 
one face cemen ted to a cheaper wood on 
the lower plys. In this way it is possible 
to get the beautiful effects generally asso¬ 
ciated with high-priced woods at a very 
much reduced cost. 

CompositloE,--The freedom from 
shrinkage and the strength is obtained by 
the manner in which the materia! is built 
up, The first layer has its grain running 
in one direction and the next has the 
fibres at right-angles to the former, and 
tins is carried on alternatively tltrough- 
out the thickness. 

In some makes of plywood tlte inner 
layers are slightly thider than the outer 
ones to ensure a balance of strength in 
both directions, and the several layers are 
cemented together with a special cement 
whidt is claimed to be unaffected by 
clamp. 


A standard-sized slieet of plywood 
faced with walnut, mahogany, oak, etc., 
measures do in. by 48 in., while those 
faced with common woods such as birch 
and alder are to be obtained in sheets 
measuring 48 in. by 3d in., and do in. by 
48 in, 

There is no need to purchase a large 



panel where only a small quantity is 
required, because panels as small as d in. 
by 6 in. and other convenient sizes suit¬ 
able for the home carpenter, can now he 
obtained from any of the numerous 
shops, to be found in nearly every town, 
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which cater for amateur woodworkers’ 
requirements. It can also be purchased 
at most hardwood stores. 

The thickness of plywood varies from 




^ in. to I in., having from three plys to 
as many as nine. 

Varieties of Plywood.— Like ordinary 
wood, there are various qualities, the 
commonest of which is only suitable for 
packing-cases—but the better grades have 
an excellent surface. In the commoner 
varieties of plywood, that is, those faced 
with birch and alder, the best quality 
is good on one face only, while the 
third quality has slight defects on both 
faces. 

The thinnest plywood in.), which 
is not much thicker than average card¬ 
board, can be cut quite easily with a pair 
of sharp scissors, or a chisel held at an 
angle and drawn across it, but for 
cutting thicker material a fine-toothed 
saw should be employed. Never 
attempt to cut plywood with a coarse¬ 
toothed saw, otherwise the lower layer 
will split away. 

Fig. I shows an illustration of a piece 
of plywood being cut with a tenon-saw. 
In cutting, the material should ]}e well 
supported on a flat surface, and the saw 
held at a small angle to the surface in the 
manner shown clearly in the drawing. 

Care must be taken when truing up the 
edges of plywood because all edges have 
one or more layers exposing the end 
grain which are likely to split out as in 


Fig. 2 if planed right across. Use a very 
sharp, finely-set plane, and plane from 
each end to the centre, as in planing the 
end grain of ordinary wood. Another 
method to prevent damage to the edges 
is first to remove the corner with a sharp 
chisel as shown in Fig. 3. This method, 
however, can only be adopted where the 
corners do not show, as for instance 
when it is sunk into grooved wood. 

A fretsaw is an ideal tool for cutting 
small and comparatively thin pieces of 
plywood to shape, as the fine teeth 
produce a clean edge and are not likely 
to damage the outside laminations. For 
convenience in cutting it is an advantage 
to use a proper cutting-board having a 
V-shaped aperture for supporting the 
work, as explained in the article dealing 
with Fretwork. 

Owing to its exceptional .strength, 
thin plywood is extensively used for 
making “ frets ” or ornamental openings 
in the fronts of loud-speaker cabinets. 
To make such a fret, all that is necessary 
is to mark out first of all the design on 
the face of the material, using a pencil 



Fig. 4 

for the purpose, and then remove the 
Internal waste with a fretsaw. 

Where a number of similar shaped 
pieces are required, a great deal of time 
will be saved and accuracy assured if a 
cardboard template of the exact shape is 
made and then used as a guide for 
marking purposes. This method sim¬ 


plifies marking-out and is very often the 
means of saving a considerable amount 
of material. 

Plywood is exceedingly useful for 
making light furniture such as cabinets, 
chests of drawers, and other useful and 
ornamental articles. 

There are several ways of using ply¬ 



wood for this purpose. In one method 
—perhaps the best—-the framing is 
grooved to take the correct thickness of 
the panel (as shown in Fig. 4), where the 
material has to be in place before the 
framework is fastened together. Fig. 5 
shows the framing with a rebate cut 
sufliciently wide to allow for the thick¬ 
ness of the panel and a narrow 
moulding. In this case, the 
frame is put together first, the \' 
panel inserted into the recess, 1 i 
and kept in place by either \ 
gluing or pinning a moulding \ \ 
to the inner edge of the frame. \ \ 
Fig. 6 illustrates another simple I 1 
way of fitting plywood panels. 

The inner edges of the 'frame 
are left square, and a narrow 
moulding is first fixed near the back edge 
to form a rebate. The panel is then 
inserted, and kept in position by the 
front moulding. 

In some work the panels are left loose 


in the recesses, but in some cases it is 
advisable to fix them in with glue. 

Grooved Framing.— Suitable 
grooved material of various sections 
and shapes for making the framework 
for thin plywood panels can now be 
obtained from most hardwood shops. 
The grooves are usually made to take 
panels in. in thickness, 
and are provided with re¬ 
cesses on one or more faces. 

This useful material is of 
inestimable value to the home 
carpenter as it eliminates the 
somewhat tedious tasks of 
ploughing grooves and mak- 
ing rebates, and enables a first- 
i class job to be accomplished 
I with a minimum amount of 
labour by the use of a few 
/ ordinary tools. 

On account of the non- 
I ^ shrinking and non-twisting 

characteristics of plywood, it 
is possible to make serviceable doors for 
cabinets, etc., without any orthodox 
framework, by simply gluing or pinning 
a plain or an ornamental moulding round 
the front edges of the panel, as illustrated 
in Fig. 7. Mitred joints are used, of' 
course, at each corner of the moulding. 

This form of door, however, is not so 
good as a door having a 
proper grooved frame sur- 
rounding the panel, the 
\ j oints of which can be ei ther 

M I a dowelled joint, or a stub 



tenon cut in the top and bottom rails to 
fit the grooves of the stiles. 

Some workers object to the use of 
plywood on certain work because the 
laminated edges have rather a rough and 
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unlinislicd appKinina;. Iliis dilliciiliy, 
however, is easily overcome by fixing 
a small edge moulding over them, us 
indicated in Fig. 8. 

When fixing such mouldings great 
care must be taken to drive the pins into 
the centre layer of the plywood, other¬ 
wise dtimage may be done to the outside 
faces by splitting them apart. Anotiier 
important point is to tise always long 
thin panel pins driven in at an angle to 
form “dovetails,” because this method 
makes a stronger joint than pins driven 
in straight. 

PaiiieUing.”"-Idywood offers an easy 
means of ptinelling a k mm. i he advaii- 
tages gained by tlic use of ibis artistic 
material for decorative purposes are tw) 
well known to ite mentioned. Only 


ever, tlie whole of the panelling, as well 
as the strips, should he stained or other¬ 
wise fmislted to the desired siiade, and 
then wax polished. The strips can be 
touched up after erectitm. 

.Should fixing flattens be necessary, the 
walls are marked as previously men¬ 
tioned, and the Irattens securely fixed to 
the walls, The wood used for this 
purpose need not exceed if in. in width 
and I in. in thickness. The panelling 
is then fixed in the same manner as 
already explained. 

A few years ago the writer wislicd to 
patKtl a room in oak-faced plywood. 
At the time, great difliculiy was 
experienced in trying to olttain the 
chosen material, so a plywood having a 
ftice of Siberian ash was offered. This 


best quality plywood should he used, 
whether it he biced with oak, mahogany 
or ;my of tbe commoner kinds of 
wood. 

If the walls to lie panelled art* perfecily 
dry and even, tlie pjywood may Ik; nailed 
directly to the surfaces, !)ut should there 
be the slightest suspicion of dampness 
the panels must Ite mounted on battens 
to allow the air to circulate heiwecn tlte 
walls and the covering material. 

Where the panels tire fastened to the 
walls without any intervening battens, 
the lirst thing to do is to mark the walls 
to suit the spacing of the panels, and then 
cut the plywood to size. It is a wise 
j)lan to leave ;i small gap of about | in. 
between each panel to allow nails driven 
in the centres of the covering strips to 
enter the plaster. The panels should lie 
listened witli i|*ln. oval brads driven in 
slantwise to obtain a good grip, care 
Iteing taken to see that the nail heads are 
evenuuilly hidden by the covering strips. 
Before fixing tlie covering strips, how- 


material had a 

Ijeautiful figured ^ 

surface titisely 

r e s e m b 1 i n g 

figured oak, Imt JJ^ 

tlie size tif each 

panel was 50 in, 

by 25 in., wtfich 

meant a lot of fig -9 

cutting to waste. 

To overcome tlie difficulty, the panels 
adjoining the skirting-hoard were laid 
and fastened longitudinally, while the 
jianels above fliem were fixed in a vertical 
position, 'riiis left a gap between the 
upper and lower panels which was 
eventually covered by wide covering 
strips forming a useful chair rail. The 
panel joints were covered with bevel- 
edged snips of wood, tlte ends of which 
were cut to fit over the bevelled edge of 
tbe piece it had to join, as shown in 
Fig. 9. This was found tlie best and 
simplest method of solving a seemingly 
diflicult problem, 
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T he art of fretcutting is both fascinat¬ 
ing and instructive and tlie necessary 
skill can be acquired with very little 
practice. Indeed, it is quite possible to 
become proficient in the course of a few 
days. 

Such objects as cabinets, photo-frames, 
glove-boxes, and a hundred-and-one 
useful and beautiful articles can be made 
with the aid of a very limited number 
of inexpensive tools. The space re¬ 
quired for carrying on the work need 
be no more than the end of a kitchen 
table to serve as a work-bencli. 

To commence work, all one actually 
needs is a saw-frame, saw-blades, drill- 
stock and bits, cutting-board, a supply of 
fretwood, and a pattern or design to 
work to, unless, of course, one goes 
in for tile more expensive fretwork 
machine. 

The Hand-frame.— This is the prin¬ 
cipal tool used for fretcutting, and is 
shown in Fig. i, It consists of a light 
steel frame into which a fine saw-blade is 
placed, the clamping screws fitted at the 
top and bottom providing a means of 
gripping tbe blade. A handle is fixed 
to the bottom of the frame for working 
the saw up and down. 

In a good type of frame, costing about 
5/-, an adjusting device in the shape of 
either a lever or a special clamp having a 
screw thread and a wing nut is provided 
at the top for altering the tension of tlie 
blade, while a screwed arrangement in 
the handle allows further adjustment, 
that shortens and tightens the distance 
between the clamps. 

Tliese are very useful features, as they 
allow saw-blades, which one may be 
unfortunate enough to break, to be used 
again—provided, of course, that the 
break does not occur in die middle 


of the blade, and thus render it too 
short. 

The sizes , of frames,'which refers to 
the distance between the back of the tool 
and the saw, vary from 12 to 18 in. 
The size recommended depends upon 
die size of the design likely to be cut, but 
when deciding upon the size required, the 
fact that the corners of the material have 
to be negotiated must not be over¬ 
looked. 

Generally speaking, a 14-in. hand- 
frame is a very convenient size to get, 


Fig. I 


|i|i and the type provided with the 
|J refinements mentioned is to be 
II preferred; it is well worth the 
small additional outlay. , Such a 
frame will answer well for most amateur 
purposes and is not too awkward to 
handle. 

Saw-blades.— The secret of success 
in fretwork depends in no small degree 
upon the tiny saw-blade, so a hint or two 
as to suitable blades will not be out of 
place. 

A good blade for rapid and clean 
cutting should have regular, sharp, 
hook-shaped teeth, spaced equally and 
not too close together- It should also 
be tempered to the correct degree. 

To fulfil these conditions extreme 
care is necessary during the manufactur¬ 
ing process, and it is therefore obvious 
that an article of good quality will cost 
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more than one that is inferior. There¬ 
fore, pay a reasonable price for your 
saw-blades. 

One of the greatest mistakes made by 
many amateurs is to purchase cheap saw- 
blades, usually of Continental origin, 
which have none of the qualities referred 
to above. 

The teeth, in the majority of cases, are 
irregular, blunt and without “set,” and 
so close together that the blade simply 
gets choked with sawdust, thus render¬ 
ing it quite unsuitable for the purpose 
for which it is intended. 

A dozen good blades of British manu¬ 
facture, costing about qd. or jd., will 
outlast a gross of the cheap variety, and 
will save you the annoyance and the 
utter waste of time occasioned by the 
continual stopping of work 

I in order to replace a broken 
blade. 

Blades may be obtained in 
about a dozen different thick¬ 
nesses or gauges to suit all 
varieties of work. A No. oo 
is the finest and is only suitable 
for cutting wood up to in. 
in tliickness. A No. lo 
blade, however, is capable of 
sawing material \ in. thick. 
For cutting wood over in. 
in thickness a special blade 
called a toymaker’s fretsaw is 
employed. Specially hardened 
and tempered steel fretsaw- 
blades can also be obtained 
Fig. 2 for cutting brass, copper, and 
other soft metals, etc. 

For general purposes you will find 
that a medium blade, either a No. 5 or 6, 
will give good results. 

Archimedean Drill-stock and Bits. 
—An Archimedean drill-stock for hold¬ 
ing thin diamondrpointed bits is the 
correct tool to use for drilling holes 
in fretwoo'd, Such a drill is shown in 
Fig. 2. 


Drill-stocks range in price from 6d. to 
about 2/6. A good type to have is one 
fitted with weights at the bottom and a 
device which allows the drill to rotate in 
a clockwise direction only. The weights 
allow a smoother and better cutting 
action, and if kept revolving permit the 
drill to be easily withdrawn from the 
material. 

Cutting-table.— In order to do fret¬ 
work comfortably you should provide 
yourself with a suitable table or board. 


iTi 


This useful device is merely 
a flat piece of wood with a 
V-shaped slot cut in one end and a 
tlamp for fixing purposes at the other, 
as shown in Fig. 3. 

By clamping the board to the edge 
of an ordinary table a small projecting 
platform is formed which supports the 
work and prevents you knocking your 
knuckles against the table when operat¬ 
ing the saw. 

Another useful feature is that the 
board, being raised above the surface of 
the table, allows the material to be held 
tightly and swivelled round when 
required. 

The cutting-table is one of those 
simple yet necessary articles which you 
can make for yourself, but If you prefer 
to buy one, you should see that it is made 
of wood and not metal. The latter 
kind is likely to injure the saw-blade 
should the teeth of the saw come into 
accidental contact with the edge of the 
platform. 
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To make a cutting-board, get a piece 
of perfectly flat planed ])oarci 8 in. in 
length, 6 in. wide and f in. in thickness, 
and a small metal cramp costing only a 



few pence. Draw a pencil line parallel 
to a long edge in the centre of tlie face of 
the wood, and mark on this line the 
positions for the holes. The centre of 
' the front hole is 3I in. from tlie front 
edge, and that for the cramp is in. 

from the back edge. Mark out the 
slanting lines to form the V-shaped 
recess to the dimensions shown in Fig, 3. 
Cut or bore the two holes, which should 
be I in. diameter, and remove the waste 
from the recess, Cut a neat channel 
from the hack hole to the back edge 
sufficiently wide and deep to allow the 
top of the cramp to lie flush with the 
top surface of the board. 

An improvement on this board would 
be to use two cramps at the back. 

If the board having a single cramp is 
inclined to twist round when in use, the 
difliculty can be surmounted by fastening 
a narrow strip of wood across the under¬ 
side to coincide witli tlie edge of the 
table or bench. 


Glass-paper Block.—A glass-paper 
block is used for smoofliing down and 
finishing olf the work when completed. 

Such a block in a simple form is sliown 
in Fig. 4. It consists of two pieces of 
flat wood which form the top and Iwttom 
members respectively. A strip of glass- 
paper covers the bottom surface of tlie 
lower member and the paper is cut long 
enough to fold over the two ends and 
partially over the top. The top piece is 
then screwed down tightly to the lower 
portion and serves to Iiold the paper in 
position. This accessory can either be 
bought ready-made or constructed at 
home. Suitable glass-paper strijis for 
refilling the blocks are easily ohtaintible, 

Fretwork Designs.™-The n;c|uire- 
ments of the fretworker in the matter of 
designs arc amply catered for. Excellent 
pattern slieets costing only a few pence 



Fig.S 


can be obtained from dealers in fretwork 
material. 

The range of designs covers practically 
the w'liole of the smaller articles one sees 
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in and about tlie house, from clocks to 
stationery cabinets, and umbrella stands 
to overmantels, while designs of models, 
toys, and the like are also readily 
obtainable. 

It is possible that you may want to 
, make an article of your own design, m 
which case you must first of all make a 
drawing. The pattern can then be either 

stuck down to the fitce of the wood in the 

ordinary way or the outline can be 
transferred by means of a piece of carbon 
paper as used in typewriting, provided 
that the material is sufficiently light m 
colour to allow the outline to be easily 
‘ seen. The latter method is resorted to 
when the design is required for further 

use. , . . , 

When making one’s own design it is 
an excellent plan to use thin square-lined 
paper, as the lines are a useful guide for 
drawing curves, etc. accurately. Such 
paper can be bought quite cheaply at 
most stationers’shops. Fig. 5 shows an 



Fig. 6 


example of a pattern drawn on square- 
ruled paper. 

Where carbon paper is used, place the 
prepared side of the paper down on the 
surface of the wood and lay the pattern 
sheet on top; then fasten it securely_at 
each corner with a drawing pin. With 
a sharp-pointed, hard lead pencil, or the 
end of a fairly fine knitting-needle, trace 
over every part of the pattern. If you 


now remove the carbon paper you will 
find awell-defined outline plainly marked 
on the surface of the wood. Do not 
bruise the surface by pressing too 

hard. . 

Materials.--The material generally 
used in fretwork is thin hardwood, such 
as satin-walnut, mahogany, oak, etc. 
Deal and similar woods of a soft nature 
are not suitable for the purpose of tlie 

amateur. , , r . 

Satin-walnut is perhaps the favourite 
wood for sawing as h is comparatively 
inexpensive, has a nice close grain, and 
is very easy to work. Its colour is a 
pleasing rich brown, and the boards can 
be obtained in wide dimensions, a 
distinct advantage when it is desired to 
fretsaw out a large design. 

Plywood is also a useful material for 
the fretworker, but its use is somewhat 
limited owing to its rather unpleasing 
laminated edge. „ , , , 

Fretwood is generally planed up ready 
for use, the usual thicknesses being 
^ in. (planed on one side only), suitable 
tfir making delicate overlays, and | in., 
1 in., and i in., the latter being 
employed for heavier work. It is 
sold at so much per square toot 
(144 sq. in.). / . ' 

Using the Saw.-Assummg that you 
have got the necessary tools together and 
a supply of fretwood to hand, and are 
ready to make a start, the first thing to do 
is to fix the blade, teeth downward m the 
hand-frame by slipping each end of die 
saw under the clamps and then tightening 
them up. The tension screw should be 
adjusted to pull the saw up tight, as a 
slack saw has a tendency to twist and 
break. 

To gain a little experience m sawing 
and to accustom yourself to me feel 
of the tool, it is a wise plan to practise 
upon a few pieces of odd fretwork 
before attempting to cut out even a 

simple design. Pencil mark a few line.s 
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across the wood, some straight, some 
curved, and some with angles between 
them. Then try your hand at cutting 
along the lines in the following manner. 

Place the wood on the cutting-table 
and hold the material down firmly with 
the left hand. Take the fretsaw, and 
grasp its handle in the right, as shown in 
Fig. 6 . Now bring the blade up against 
die edge of the wood where one of the 
straight lines begins, and work the saw up 
and down with smooth, even strokes, 
keeping the saw in a perfectly vertical 
position and, of course, cutting along the 
line. You will probably be astonished 
at the little effort required to propel the 
saw and surprised at the speed at which 
the fragile blade cuts its way neatly 
through the wood. 

In curved work you should endeavour 
to turn the wood and not the frame, 
although you will find it an advantage at 
times to turn the saw, especially when 
woi'king upon complicated designs. 

One of the chief points to observe in 
cutting is to keep all angles sharp and 



well defined; otherwise they will prob¬ 
ably appear as at a in Fig. 7. Two 
examples of negotiating angles are shown 
at B and c. In the one shown at b you 
saw from ,a drilled hole and arrive at the 
internal angle x from two directions as 


shown by the arrows. In sawing the 
external angle formed at x in c, the saw 
follows the upward curve to the point 
and is then run into the waste and con¬ 
tinued round until it meets and follows 



Fig. 8 


the outline as shown by the dotted lines, 
By adopting these methods it' will be 
seen that the angles are left sharp and 
clean. 

In cutting a long curve as at d, the saw 
should take a gentle sweep to meet the 
curve to be cut. This is a much better 
method than sawing straight across the 
waste, and then making a very sharp 
angled turn with the tool. 

Where it is found necessary to turn 
the saw, do it slowly, keeping the saw 
moving up and down the whole time. 

It may be mentioned that if the saw is 
inclined to bind it generally indicates 
that it is too coarse, therefore, try a new 
blade. On no account should oil or 
grease be applied to ease the saw, as this 
may stain the wood. 

Assuming that you can now cut the 
curved work out properly, and negotiate 
curves with ease, you will no doubt bef 
anxious to take on something of a more 
ambitious nature. Buy or make a simple 
design such as-a small bracket or other 
useful article as, for instance, that shown 
Fig. 8, before attempting to cut out a 
large complicated pattern. 
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Fixing the Pattern.-The Hrst Aing 
to do after having obtained a printed 
design is to read and carefully observe 
the instructions usually marked on the 
pattern sheet, as such instructions 
generally give details as to the best and 
most economical rvay to set the pattern 



Fig. 9 


out on the material If these details are 
not given, proceed as follows. 

Cut up the sheet into the various 
parts which go to make up the design, 
using a pair of sharp scissors for the 
purpose. 

The pieces must now be fixed down 
to the wood. Before doing this, how¬ 
ever, you should so arrange the parts of 
the design that the best use is made of 
the material without unnecessary waste, 

■ bearing in mind that the pattern should 
be fixed lengthwise to the grain of the 
iwopd. 

. ' When this has been done, apply a thin 
fcoat of paste to the surface of the wood 
' and place the pieces of the design in 
position. Some workers prefer to paste 
the paper and fix it to the material, but 
this has the disadvantage of having to 
handle wet paper, which is not an easy 
matter. If this method is preferred, 


apply the paste radially from the centre to 
the edges to ensure an adequate supply 
to the edges. 

Take a piece of soft rag or a clean 
duster and gently smooth the pattern 
down, taking care to exclude all air- 
bubbles, and then flatten out any 
wrinkles that may have formed. Fig. 9 
shows the process. 

Do not use ordinary tube glue or gum 
as an adhesive as you will possibly 
experience great difficulty when the 
work is ready for finishing. A good 
bought paste or a home-made one will do 
admirably. 

A good home-made paste may be 
made as follows. Mix a small quantity 
of flour or starch into a stiff mass, using 
only a small quantity of cold water for 
the purpose. On this pour boiling 
water until you see it “ turning ’* or 
jellifying. The paste is ready for use 
when cold. If the mixture does not 
jellify when the hot water is applied it 
usually indicates that either too much 
cold water was used in the first instance, 
or that the supposedly boiling water that 
was added was not boiling. This 
fault can sometimes be rectified by boil¬ 
ing the whole of it up again. As paste 
in this condition will not keep for long 
and quickly turns sour, the addition of a 
few drops of oil of cloves will act as a 
good preservative. 

After pasting, the work should be 
placed upon a flat surface, and be allowed 
to dry; a few weights on the wood will 
prevent it from warping. 

Drilling the Holes.— The next opera¬ 
tion consists in drilling the holes in those 
portions of the design which are to be 
removed. The holes are necessary in 
order to pass the blade through. The 
Archimedean drill is used for this— 
never a bradawl; otherwise the wood is 
liable to split. 

Drilling must not be attempted uritil 
the pattern is perfectly dry; otherwise 
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the paper will pull up, or get distorted, 
if not badly torn. 

It is a mistake to make the holes too 
small, as difficulty will be experienced 
in passing the saw-blade through the 
wood. 

The best way to carry out the drilling 
is first to place the work on a piece of 
waste flat wood to prevent the drill 
brealdng the fibres on the underside, and 
then lightly fasten both the work and the 
support to a flat surface, such as a kitchen 
table-top. This allows both hands to be 
free to operate the drill, as illustrated in 
Fig. 10. The fastening can be achieved 
by partially driving in a few thin panel 
pins here and there in the waste part of 
the design. 

After all the necessary holes have been 
carefully drilled, apply a piece of glass- 
paper to the back of the work to smooth 
down any lumps that may have been 
made by the bit. 

Most saws are broken in one of two 
ways. One is the result of attempting to 
saw too quickly round corners, and the 
other is generally due to carelessness 
when inserting and fastening the blade 
under the fixing clamps of the frame, 
after ffie blade has been threaded through 
one of the drilled holes in the waste. In 
refixing the blade always see that the ends 
of .the blade are perfectly straight and 
not bent before tightening the clamps. 
Failure to observe this simple precaution 
invariably leads to a broken blade. 

Removing the Waste.— Cut out all 
the waste material from the interior of 
the design and then proceed to cut out 
the outline. This is a much better 
metliod than cutting the outline first, as 
die outside material greatly assists in 
strengthening the work whilst the 
interior is being cut, The sawing 
operation should be done very carefully 
to avoid risk of breakage. 

Removing the Pattern.— Having 
completed the sawing out, the next thing 
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to do is to remove the paper pattern from 
the surface of the wood, 

A certain amount of the paper may 
be pulled up with the fingers, but the 
remainder should be removed by means 
of the glass-paper block. 

Do not use water on any account, as it 
will cause the wood to curl and buckle, 
and perhaps ruin your handiwork. 

Put a piece of No. i| glass-paper in the 
block, and when the pattern is rubbed 
off, finish the work with a finer grade of 
paper. 

Give the back of the work a good 
glass-papering to remove the saw-kerf, 
and if any little lumps appear on the 
edges, rectify them by using a very 
small file of suitable shape. 

Should the work be very small, as 
in the case of brackets for supporting 
shelves, it maybe an advantage to fasten 
down a sheet of glass-paper on to the face 
of a smooth board and rub the work on 



the papered surface. The paper can be 
attached to the board by using drawing 
pins at the corners, or it may,^be glued 
down. Care is needed when this method 
is adopted to see that the supporting 
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surface is perfectly smooth and flat, 
because any little projection or uneven¬ 
ness may possibly force up a delicate 
part of the work and break it off. 

Assembling the Patts,—The various 
parts of the article in hand may now be 
assembled in accordance with the printed 
instructions on the design sheet. 

Special care should be taken when 


narrow, ease it with either a fine file, or a 
piece of glass-paper wrapped round a 
small piece of wood. The same thing 
applies if the corresponding project¬ 
ing pieces happen to be a little too 
“full.” 

Liquid glue is an excellent adhesive to 
use for fastening the parts together, as it 
is not only exceptionally strong, but is 
easy and clean to manipulate. 

In some cases it may be found that 
glue is not sufficiently strong to make a 
firm joint, and it may be necessary to 
resort to the use of screws or nails. 

When nailing or screwing, see that 
the part to be fastened is solidly sup¬ 
ported. Fix a stiff iron bracket or 
something of a similar nature in the vice, 
and hold the solid part of the fret on this 
by allowing the projecting end of the 
metal to enter an opening in the fret 
close to* the edge, The corner of a 
table may answer the purpose quite well 


fitting the parts together, as a lot of 
trouble and disappointment can be easily 
avoided by taking simple precautions 
and exercising a little patience, All 
joints should be a nice, easy, hand-tight 
fit, and on no account must the pieces be 
forced together. If a slot is a little too 


provided the fret is a very open one, as 
shown in Fig. ii. 

Fine veneer pins, or ordinary pins 
minus their heads, will generally suffice 
for nailing; but if screws are used do not 
forget to take the precaution to drill the 
wood before inserting diem. 


USEFUL WORKSHOP APPLIANCES 

O NE of the first accessories the a clean piece of board, using the edge 
amateur should make for himself as a guide, and then turning the straight- 
is a straight-edge, illustrated at A in Fig. i. edge over laterally. If the newly pre- 
This device should be made from a sented edge corresponds with the drawn 
piece of hardwood, preferably Spanish line it indicates that the edge, is true. ^ 
mahogany, as this wood can be relied Bevel off the top corners, as shown in 
lupon not to twist and shrink like a good the illustration, so that no mistake will 
many hardwoods, such as oak. be made as to which is the true edge 

A convenient size for general pur- when it comes to be'used, and bore a 
poses is 2 ft. long, 4 in, wide, and | in. hole near one end to enable it to be 
thick. hung up out of harm’s way when not 

Plane one edge perfectly true, and in use. 
test this edge by first drawing a line on Never be tempted to use a straight- 


Useful Workshop Appliances 


III 


edge as a guide for a knife or chisel, but 
only for the purpose for which it is 
intended, that is, for testing planed 
surfaces. 

If the appliance rocks on the surface 
being tested, it indicates that the surface 
is high somewhere near the middle; 
and if light can be seen between the 
working edge and the work it shows that 
the surface being planed is hollow. 

Winding Strips have been mentioned 
elsewhere for testing whether a board 
or a framing has a twist in it or, as it is 
technically termed, gone into winding. 

Two winding strips are needed which, 
like the straight-edge, should be made of 
mahogany. 

Such winding strips, an illustration of 
which appears at b in Fig. i, can be about 
16 in. long, in. wide, and I in. thick. 

In making this appliance great care 
must be taken to see that the long 
parallel edges are perfectly true. Gauge 
carefully and true carefully, and after 
preparing to satisfaction, turn them end 
to end to see if they coincide exactly as 
to width. Bevel off the top edge, as 



shown in the illustration, leaving the 
full thickness of the bottom • one to 
enable the strips to stand upright. The 
bevel should be planed to leave about 
J in. on the top edges to sight along 
when in use. 


A Sawing-stool is a very useful 
adjunct to the woodworker’s equipment 
and is a much more satisfactory device 
than the usual makeshift box. If the 
worker feels so disposed he can make two 
sawing-stools, as the extra one will be 
found extremely useful when dealing 
with long lengths of timber. 

The sawing-stool shown in'Fig. 2 is 



quite simple to construct and will give a 
lifetime’s service if properly cared for. 

The top member is a piece of good- 
quality yellow deal, 2 ft. 6 in. long, 6 in. 
wide, and in. thick. A V-shaped 
cut should be made in one end as the 
two projections so formed steady the 
material when the saw approaches the 
end of the cut, 

The legs can be .made from 3 in. by 

in. material; and if these are made 
20 in. in length, they will provide for a 
stooi that can be used comfortably by 
the worker of average height. The 
tops of the legs should be marked 
and cut out , to form a shoulder to 
support the top member, and let into. 
,the sides in the manner shown in the 
’drawing.. To strengthen the legs and 
prevent them from pulling outwards, 
a piece of 6 in. by f in. board, ciit to 
suit the splay of the legs, should be 
fitted across them at each end, and 
fastened by means of screws. 
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A Shooting-board is another useful 
appliance which the amateur can make 
for himself. A properly constructed 
home-made shooting-board is much to 
be preferred to the cheap ones that can 
be bought for a few shillings. As a^ 
rule such devices are merely made up of 
two boards screwed together, or from 
one thick piece having a rebated edge. 
This method of construction has the 
disadvantage that the wood easily twists 
and shrinks, and therefore soon becomes 
inaccurate. 

Fig. 3 illustrates a shooting-board 
that is not at all difficult to construct and 



Fig. 3 



Fig. 4 


Obtain 5| ft. of i in. by in. liest- 
quality yellow deal, free from knots 
and other defects. Buy it ready planed, 
but test it before use and true up any 
little bit of twist that it may have 
acquired. This is absolutely necessary, 
because the material, although trued 
up and planed in all good fliith by the 
timber merchant, may have developed 
a twist by the time the material is called 
upon for the job. 

Cut the length into four pieces: 
one 3 ft. I in. long, and the remaining 
2 ft. into three equal lengths. The 
extra inch on the long length is to 


allow I in. at each end for safety when 
cutting the mortice, and can be trimmed 
off afterwards, if so preferred. 

Mortice and tenon the pieces together 
to form a sort of framework, as shown 
in the illustration (Fig. 4), and when 
complete test for twist end to end and 
each end to middle. Then trim up 
with a plane to a finished thickness of 
I in., and cut the legs to a length of 
7 in. 

True up a piece of faultless prepared 
yellow deal board, 3 ft. long by 5 in. 
wide and i in. thick. Drill two or three 
equidistant holes in each leg of the 
framing to take No, 8 countersunk- 
headed screws, li in. long. Counter¬ 
sink the tops of the holes fairly deeply 
on the underside to enable the heads of 
the screws to lie well below the surface 
to prevent them from scratching or 
catcliing anything. 

Screw the parts together as shown 
in the plan—the lower drawing in 

3- 

A small space is left between the 
working edge of the board and the 
long member of the frame to allow 
shavings to slip away out of the course 
of the plane. 

Next prepare the stop, which should 
]:e made from a piece of hardwood. 
Note the shape. On looking at the 
elevation and plan it will be seen that 
the stop has two bevels, but the front 
face, against which the work to be 
planed will rest, is left square. The 
height is of no great consequence as 
long as it provides a stop. 

Having completed the stop, its posi¬ 
tion can be scribed on the board against 
a line drawn across the top with the aid 
of a square. When the recess has been 
carefully cut out, fit the stop by means 
of glue and screws, and trim off the 
front edge to allow free running of the 
plane. 

The trying-plane is generally used on 
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a shooting-board. When using 
die board it is advisable to 
plane to a scribed line marked 
on the work even if the 
device is accurately made. 

The Mitre Shooting- 
board shown in Fig. 5 is 
made on similar lines to the 
ordinary one just described, 
the main difference being that 
only two legs instead of three 
are necessary for the frame¬ 
work, due to its shorter length, and To make the stops, ail 18 in. length 
that two stops fixed at an angle of of 2 in. by i-| in. hardwood will be 
45®, in the middle of the mitre shooting- required, 
board, take the place of one right- From the lines already scribed, and 
angled one. using the narrow edge of the hard- 

To construct such a board, about wood as a guide, scribe two more lines 
4 ft. of I in. by i| in. deal is framed up parallel to the first two, and remove 
as shown. The front member is 2 ft. the waste to form the recesses. These 
long. The mortices can be made in it should be about | in. deep and can 
at a distance of about 2 in. from each be made either with a chisel or a 
end to take the legs, which are 9 in. in router. 

length overall. Screw the back part , When this operation is finished, 
of the frame to a piece of trued-up glue and screw the stops in position 
board, 2 ft. in length, 7 in. wide and as shown in the illustration, finally 
I in. thick. trimming off any unnecessary pro¬ 

jections. 

The Mitre-box illustrated in Fig. 6 
is looked upon by many workers as 
a better means of cutting a mitre 
than a mitre-block. In the case of 
the mitre-box the saw is guided on 
both sides of the material that is being 
mitred, consequently a more correct cut 
is obtained. 

Such a box, suitable for cutting mould¬ 
ings up to 3 in. wide, can be made with 
a prepared piece of yellow deal, 18 in. 
long, 4 in. wide, and at least i in. thick, 
to form the base, and two pieces off in. 
stuff, each 18 in. long and about 4 in. 
wide, for the sides. 

From a centre line scribed on the True up the pieces and screw them 
front of this board mark off a distance together, using stout screws for the 
of in., and from these two points purpose, and then mark and saw the 
scribe lines at an angle of 45® to the two slots at an angle of 45°, as shown in 
front edge. the drawing. 
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ARRANGING THE WORKSHOP 


TN estimating the size of a garden 
i workshop much depends, of course, 
upon what it is going to be used for, 
remembering that it is poor economy to 
build the workshop too small 

If light woodwork, such as cabinet¬ 
making, fretwork, etc., is to be under¬ 
taken, a workshop about 10 ft. long by 
7 ft. wide and 6 ft. high at the front and 
7 ft. 9 in. at the back will generally 
answer the purpose, but where work of a 
larger nature is to be carried out, and 
perhaps a lathe installed, a more com¬ 
modious structure is necessary. 

Size.— A structure 18 ft. long by 10 ft. 
wide, built to a height of 7 ft. 6 in. to 
eaves and 8 ft. 6 in. to ridge, and fitted 
with double doors at one end, will give 
room not only for accommodating the 
usual woodworking equipment but also 
such items as garden tools, decorating 
material, and other apparatus commonly 
used by the practical man. 

One of the most important considera¬ 
tions in planning a workshop is light, and 
this is where a home-constructed work¬ 
shop scores against a ready-made one— 
the worker can arrange his windows 
where he wants them. 

Lighting.— It is an advantage to 
have a number of windows running 
the whole length of the front of the 
workshop, where the workbench usually 
stands, while the inclusion of a skylight 
is one of those small items that make for 
comfortable working. If a skylight is 
included, a linen roller-blind should be 
fitted to eliminate the glare of the sun 
during the summer months. 

Where possilale, electricity should be 
used for the artificial lighting of the 
workshop, as it is safer and more efficient 
than gas or oil lamps. 

In arranging the electric light points, 


do not forget to include a socket into 
which a portable light or any other useful 
portable electrical apparatus, such as a 
soldering-iron, can be plugged, and if a 
heating circuit is available a small port¬ 


able heater will give additional comfort 
during cold weather. 

The light over the bench should not 
be a fixture, but be capable of being 
shifted from one end of the bench to the 
other. This can be easily arranged by 
fixing the light to a cord running over 
two pulleys fixed to the walls, in the 
manner shown diagrammatically in 
Fig. I. 

The possible general arrangements of 
the workshop are so great that only 
a few practical suggestions can be 
made. 

For instance, the workbench— 
especially the working-end of it where 
the bench-stop and vice are placed— 
should be directly in front of a window, 
so that no shadows are cast upon the 
work. Some workers use a fixed bench 
while others prefer a portable type. 

In some cases tools, such as chisels, 
files, bits, etc., can be kept in a rack at 
the back of the bench, but not at such a 
height as to interfere with the light from 
the window. 

This arrangement may be quite satis¬ 
factory if no large work is intended, but 
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it has the disadvantage that should at 
any time a fairly large door or frame be 
constructed, the rack would be obviously 
in the way, as the whole width of the 
bench is necessary for gluing, and 
planing after gluing. 

Movable Wall Panels.— In cases 
where it is only possible to construct 
a small workshop, its capabilities can 
be greatly enhanced by making a 
movable panel in line with the bench- 
top, at each end, as shown in Fig. 2. 
This arrangement will be found of 
inestimable value when working upon 
long material, as the ends of the work 
can project beyond the ends of the work¬ 
shop. Such panels can be easily 
arranged when constructing the frame¬ 
work. They can either be made to 
be entirely removed or hinged from 
the outside. If the use of loose 
panels is decided upon, they can be 
secured by turnbuttons operated from 
inside. 

A similar movable panel could be 
arranged under a gable end of the roof 
to allow long lengths of timber to be 
easily inserted and stored upon a few 
pieces of scantling fixed across the 
workshop. 



Tools need arrangement. Saws, as a 
rule, as well as the saw-cramp, straight¬ 
edge, and similar tools, can be hung on 
nails driven into the walls, within easy 
reach of the bench. 


Tool Racks and Shelves can be 

fastened to the walls at convenient points 
that will keep them out of the way yet 
leave them close to hand. 

The racks can be made in various 
ways. Strips of wood, | in. thick and 
about 2 in. wide, cut out in the manner 
indicated at a in Fig. 3, and either nailed 
or screwed to a broader piece screwed to 



B C 

Fig. 3 


the wall between the uprights, make 
excellent racks for chisels, gouges, 
screwdrivers, etc. 

Another serviceable type of tool rack 
can be made by screwing a number of 
spring clips of the types shown at b and 
c to a board about 6 in. wide, such clips 
being obtainable at most tool shops at a 
low cost. Where a rack of this type is 
employed, centre-bits can be kept in 
place by hanging them with their points 
upwards so that their shoulders keep 
them in the clips, and chisels, etc., 
with their handles up for the same 
reason. 

If racks are used, they should be so 
arranged that others can be added if 
necessary, as your list of tools increases. 

Small tools, such as twist-drills, should 
be kept in a block of hardwood, drilled 
with a sufficient number of holes to 
accommodate their shanks. 

This method of storing drills is to be 
preferred to the unprofessional way of 
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keeping them in a box, as it not only 
preserves the cutting-edges bnt also saves 
a considerable amount of time in selecting 
a drill ofa particular size. 

In preparing a block for twist drills, 
each hole should be bored with the same 
sized drill it is intended to accommodate, 
and the sizes should be plainly marked on 
the top of the block. An oak block 
about 3 in. long by 2 in. wide and 2 in. 
deep will hold over thirty small drills. 
A neat cover should be made to protect 
them from damp. 

■ A Tool Cabinet.— Some workers may 
prefer to keep their tools in a cabinet 
or cupboard, in which case a receptacle 
made on similar lines to the one shown 
in Fig. 4 will be found to be serviceable 
and quite easy to construct. 

The size of such a cabinet naturally 
depends upon the number of tools it is 
to contain and must therefore be left to 
the maker to decide. 

The upper compartment contains a 
rack for chisels, etc., made by driving a 
series of nails or wooden pegs in the edge 
ofa narrow support, as shown clearly in 
the drawing. The chisels lie between 
these projections and present a neat and 
orderly appearance. If wooden dowels 
are used, they should be sawn off so that 
they all project equally; and should nails 
be chosen, they should be driven in to an 
equal depth. To ensure this, a short 
piece of iron gas-pipe could be cut and 
placed over the head of the nail during 
the last stroke or two of the hammer, 
to act as a depth-gauge. This'rack 
is, of course, made as a separate unit 


and fitted after the completion of the 
cabinet. 

The top section also contains a shelf 
for the accommodation of planes, etc., 
while the lower compartment can either 
be fitted with shelves or drawers; or a 
piece of wood could be fixed to divide 
the section vertically, one side of which 
could contain shelves and the other be 


Fig. 4 



suitably fitted to accommodate saws, ^ 
brace, etc. 

If desired, the top section can be i 
fitted with a door or a flap hinged from 
the bottom rail and fastened at the top ^ 
by means of a hook and eye. _ : 

After the cupboard is completed it 
should receive a coat of stain to enhance '■ ^ 
its appearance. 


CONSTRUCTIONAL 

WOODWORK 

A WORK BENCH 


A WORK bench should be rigid, with¬ 
out spring, and not too heavy to 
enable it to be comfortably moved about 
from place to place, yet heavy enough to 
prevent it from shifting from its posi¬ 
tion when in use. 

The bench described in the following 
paragraphs fulfils these conditions, and 
as it is cheap and easy to construct it 
should appeal to those readers whose 
pockets are not too “well lined” and 
whose knowledge of woodwork is 
limited. 

A general idea of the bench may be 
obtained by referring to the drawings in 
Working Drawing No. i. 

■ It will be seen that the space beneath 
the bench-top is made use of by the 
provision of two shelves for holding 
tools, etc., a feature not generally found 
in the ordinary type of carpenter’s 
bench. This space is totally enclosed 
by means of three plywood panels, | in. 
thick, fitted to the sides and back, and 
hinged doors at the front. This useful 
feature is optional and can be omitted 
if desired without interfering with the 
strength and general usefulness of the 
structure. Where possible it should be 
included, as the small amount of extra 
labour involved in its construction and 
the trifling additional cost will be well 
repaid by being able to keep your tools 
under lock and key. The overall dimen¬ 
sions of the bench are 4 ft. 6 in. in length, 

2 ft. 2 in. wide and 2 ft. 9 in. high—-a 
convenient size for general purposes. 

One of the most important items in 
connection with a woodworking bench 


is the provision of suitable devices for 
holding the work. A useful type of 
vice suitable for use with a bench of 
this type can be either one of those 
handy metal tools which screw down to 
the top of the bench by means of four 
screws—as shown in the accompanying 
illustration in Fig. i—or it can be 
one of the wooden variety having two 
adjusting screws and fixed to the front 
of the bench by means of two or three 
iron screws. Such a vice is shown in 
Fig. 2. The former costs about 7/6, 
while the latter is listed at about 3 /-. 



As some sort of bench stop is required 
when planing the faces of boards, etc., an 
adjustable metal stop (Fig. 3), costing 
about eighteenpence, is an excellent one 
to have, and is much to be preferred to 
the old-fashioned stop consisting of a 
rectangular block of wood driven tightly 
into a hole in the bench-top. The metal' 
stop is adjusted by means of a screw 
which raises or lowers the lip to the 
desired height and also allows it to lie 
flush with the top surface of the bench 
when not in use. ' 
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The following is a list of the finished sizes of the parts. 
Descriplion 


Legs .... 

End cross-pieces . 

Top front rail 

Bottom front rail . . , 

Top back rail •.” 1 :,,. 
Bottom back rail . 

Bench-top boards . 

Bench-top (middle) 

Struts . • • ■ 

2 shelves,and bottom boards 
Door stiles . . • 

Door rails . . 

Side panels . 

Back panel . 

Bearers 


J^o. . skea 



ft. 

in. ft. 

in. in. 

4 

.2 

7 X 

3 X 3 

4 

. 2 

0 X 

3 X2 

I 

• 4 

6 X 

6 Xi 

I 

. 4 

0 X 

3 X2 

I 

. 4 

6 X 

8 XI 

I 

. . 4 

0 X 

3 X2 

2 

. . 4 

6 X 

9 X2 

I 

. . 4 

6 X 

7 XI 

2 

■ ■ 3 

0 X 

2 XI 

7 

(approx.) 2 

0 X 

8 X 1 

4 

. I 

10 X 

l|X 1 

4 

. . I 

8|X 

l|x| 

2 

. . 2 

4 X2 0 X i 

I 

. 4 

0 X2 4 X 1 

6 

. 2 

OX 

2 X I 



Fig. 2 

The bench should be constructed 
of good quality yellow joinery deal, 
perfectly straight and free from knots 
and shakes. It is a good plan to 
purchase the timber ready planed and 
cut roughly to size, as the small extra 



cost over the unprepared stuff is more 
than compensated for by the great 
saving of time and labour. 

Prepare the two end frames, as shown 
in Fig. 5 in the Working Drawing. 
Two end frames are required, one for 
the ridit hand and one, for the- left. 


Each frame consists of two legs 2 ft. 7 in. 
long of 3 in. by 3 in. deal, and two cross¬ 
pieces each 2 ft. in length, 3 in. wide and 
2 in. thick. The top rail is fixed flush 
with the tops of the legs, while the 
bottom one is placed with its lower edge 
6 in. above the floor level. The joints 
used are halved joints—one of the 
simplest joints it is possible to make. 

Mark out the positions on the legs 
where the joints are to be and remove the 
waste with the aid of a tenon-saw and 
chisel, taking care to make every saw- 
cut on the waste side of the line. 

Having prepared all the joints, the 
members can be fixed togedier by using 
2^ in. No. n countersunk iron screws 
or, if preferred, by using glue and dowel- 
pins. In both methods it is advisable 
to draw the parts together tightly by 
means of a cramp before inserting the 
screws or the dowels. 

Halve the ends of the two lower long 
rails which join the end frames at the 
bottoms of the legs. The correspond¬ 
ing top rails are formed of planed boards 
I in. thick, the front one being 6 in. 
wide and the back one 8 in. 
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Nail a strip of |-in. square wood 
along the bottom edge of the top back 
rail to form a rebate a trifle over I in. 
wide to take the top of the plywood 
panel, as shown in Fig. 6. Mark the 
positions of the fixing screws on the 
top rails, as shown at A in Figs, i and 3, 
and then drill holes a trifle larger than 
the diameter of the screws at these 
positions. Countersink the tops of 
the holes to allow the screw-heads to 
lie just below the surface. Mark and 
drill the bottom rails in the same manner. 
The position for these screw-holes is 
2 in. from the ends. 

Assembling the Framework.— The 
next process consists in assembling 
the framework. A convenient way to 
do this, if an assistant is not available, 
is to place the end frames with the back 
faces of the rear legs resting on the floor 
and the top rails against a wall. Place 
the top front rail in position and drive a 
screw partially into the left-hand leg; 
repeat the process at the other end, 
which will enable the framework to 
stand up without support. Now fix the 
bottom rail. When you have satisfied 
yourself that the work is perfectly 
square by verifying it with a large try- 
square, tighten up the screws already 
in and drive in the remaining ones. 

Turn the frame over so that the back 
is now uppermost and proceed by fixing 
the back rails, bearing in mind that the 
top rail projects 2 in. above the end 
frames. 

The next step consists in fitting the 
back struts, so the framework can now 
stand in its normal position, that is, 
of course, with the feet on the fi,oor. 
Mark and cut the struts, which are 
made of planed batten 2 in. wide by 
f in. thick, and fix them by means of 
screws in the positions shown in Fig. 3. 

Now mark the positions and bore 
the screw-holes in the thick top board 
in a manner similar to tliat described 


for the long top rails. When making 
the holes near the front edges, take 
particular care to keep the bit vertical, 
otherwise the screws may miss the 
comparatively narrow edge of the rail 

Screw the front and back top boards 
down to the framework and then fix 
the middle one, the latter being held 
down with i|-in. No, 8 screws. 

The main portion of the job is now 
complete, and if the work has been 
carefully done the structure should be 
perfectly stable and .rigid. Make sure 
that the bottoms of the legs all stand 
perfectly level on the floor; if such is 
not the case now is the time to make 
adjustments. 

Fit the bottom boards and the shelves. 
For supporting these, six pieces of 2-in. 
by I-in. batten are required for bearers, 
which are fixed across the inside faces 
of the end frames. The bearers for 
supporting the bottom boards should be 
fixed so that their upper edges are flush 
with tlie tops of the long bottom rails. 
The supports can be fixed either with 
nails or screws. 

Mark and cut the three bottom boards 
so that they are a nice fit between the 
bottom rails of the end frames, not 
forgetting to make the recesses to clear 
the corners of the legs and the struts. 

The shelf supports, or bearers, and the 
shelves, which are id in. wide, are fixed 
in a similar manner in positions to suit 
the requirements of the user. 

The Plywood Panels are quite simple 
to fix and no difficulty should be ex¬ 
perienced from this source. They should 
be fastened to the frames by means of 
|-in. thin round brads driven in at 
intervals of about 6 in. The back panel 
is fitted by first sliding the top into the 
rebate or groove formed between the 
I in. thick strip of wood on die bottom 
edge of the back board and the struts 
and legs. The top of the panel is fixed 
from the inside by driving brads through 
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the panel into the wooden strip, the 
bottom and sides being “pinned” from 
the outside. 

The bench stop should be fitted at 
about 6 in. from the left-hand end and 
in the centre of the first top board. Mark 
out the position for this and make the re¬ 
cess by first partially removing the waste 
with the aid of a brace and bit and then 
trimming up the edges with a sharp 
chisel. 

Having fitted the vice, the bench may 
be put into commission, as it will be 
useful when constructing the doors. 

Those readers who do not wish to go 
to the trouble of making panelled doors 
can use solid ones cut accurately to size 
from I in. thick plywood. Plain ply¬ 
wood doors, however, do not have a 
particularly pleasing appearance, and 
as panelled doors are very simple 
to construct, the little extra time 
needed for their construction is not time 
wasted, 

The framework of the panelled doors 
can be built up from standard-size plain 
hardwood moulding, having a groove 
already formed in one narrow edge for 
taking the panel, This handy material 
is quite inexpensive and can be pur¬ 
chased at most shops that cater for 
amateur woodworkers’ requirements. 
For the two doors, two 8 ft. lengths of 
i|-in. by |-in. plain grooved moulding 
will be required. 


THE HOME 

iHE workshop or garden shed, shown 
_in the accompanying illustration 
(Fig. i) and the WorkingDrawingsNos^ 2 
and 3, has been designed witli the object 
of simplifying ffie construction to enable 
the man who can use a few carpenter’s 


Fig. 7 in the working drawing show.s 
a detailed illustration of the method of 
construction of a door. First cut the 
stiles or vertical pieces, wliich should be 
2 ft. in length—I in, longer at each end 
than the finished size is to be. Next 
prepare the rails or cross-pieces. The 
overall length of these is 22 in., wliicli 
allows I in. at each end for forming the 
short strut tenons that fit into the 
grooves in the struts, as shown in Fig. 8. 

Having cut the tenons, the parts can 
be assembled by first gluing tlie joints 
and then the edges of the panel, inserting 
the panel and keeping them together 
with the aid of cramps or wedges until 
the glue has set perfectly hard. The 
ends of the stiles are then carefully sawn 
off and, if necessary, the wdiole of the 
frame trimmed up with a very sharp, 
finely-set plane. 

The Hinges.—Fix these as shown 
in Fig. 9. To prevent the doors being 
forced inwards and tlius straining the 
hinges, a strip of wood should be 
screwed to die inner face of the top 
rail, allowing an inch to project below 
the bottom edge of the rail. A similar 
piece of wood screwed to the bottom 
board will answer the same purpo.se at 
the bottom, A couple of small sliding 
bolts fitted on the inside face of 
one of the middle stiles and a small 
lock fixed on tile other, completes the 
work. 


WORKSHOP 

tools to erect it without difficulty. Such 
a workshop will last a lifetime, provided 
it is given a yearly coat of paint or . 
creosote. 

If the drawings are studied carefully, 
it will be seen diat the structure is built 
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in sections, a feature which enables it to 
be easily dismantled and re-erected. 

Before starting the actual construc¬ 
tion, a suitable site should be decided 
upon, bearing in mind that a dry position 
is essential and that the best situation is 
one that faces south, or south-west. 

A northern aspect is likely to be dark 
and depressing. It is a good plan to 
prepare the site before accepting delivery 
of the materials for, by so doing, the 
constructional work can then be pro¬ 
ceeded with without delay. 

If the site chosen is covered with 
grass, the turf should be removed, the 
ground made as level as possible and 
well rammed down. 

Foundation.— An excellent founda¬ 
tion for a structure of this description can 
be made by using three disused railway 
sleepers, which can usually be obtained 
from tlie railway company for a few 
shillings. This method keeps the struc¬ 
ture dry, well off the ground. 

The use of railway sleepers is an. 
improvement on the usual method of 
laying a few bricks on their large faces 
flat on the ground and spaced at intervals 
under long floor supports or “sleepers,” 

The following is a list of the approxim; 

be added at least ic 


as they are called. Bricks, owing to 
their comparatively small area, are liable 
to sink into the ground in the course 
of time and consequently upset the level 
and squareness of the building. If they 
have to be used, they should be placed 
transversely under the horizontal mem¬ 
bers supporting the floor joists, spaced 
at distances of not less than 2 ft. apart. 

Tools required for carrying out 
the work include a good, sharp hand¬ 
saw, tenon-saw, i-in. chisel, try-square, 
bevel, bradawl, brace and bits, straight¬ 
edge and a rule. 

Before ordering the timber it is a 
good plan to study the list of sizes to 
enable you roughly to estimate the 
number of particular lengths required, 
as this will avoid a good deal of waste. 
If the material for the framework, let 
us say, is specified as so many feet of 
scantling, the timber-merchant will 
probably send odd lengths. for 
example, by referring to the following 
list you will see that six y-ft-long floor 
j oists are required. This item should be 
ordered as three 14-ft. lengths, which 
will cut two joists out of each without 
waste. ^ 

ite sizes of the timbers, to which should 
per cent, for waste. 


Parts 

Floor: 

Sleepers, or joist plates 

Joists 

Flooring 

Front: 

Top and bottom plates 
Studs 

Cross-pieces . 

Top of window 
Bottom of window . 


No. Sfe 

fi. m, in. in. 

. 4 . . 10 0 X 3 X 2 

6 . .70X3X2 

70 sq.ft. . 6in.xtin.tongued 
and grooved flooring. 

. 2 . 10 0 X 2 X 2 

. 4 . ,59x2X2 

. 2 . .30X2X2 

. I . . 36x2X2 

I . .37X2X2 


Back: 

Top and bottom plates . . 2 . . 10 0 X 2 X 2 

Studs . 4 * .59X2X2 

Cross-pieces . . . ■ 3 • . 3 2! X 2 X 2 


The Ho 

Parts 

Fni): 

Centre stud , 

Knd studs 
Botioin plate . 

R()(tf-j 3 ieccs . 

Top cross-pieces , 

Cross-pieces . 

Door Ks’t): 

Door studs . 

End .studs 
Roof-pieces . 

Botiotn plate . , , 

Top cross-pieces 
Cro.ss-pieces , 

Cnrss-piece top of door , 

Roof: 

Purlins .... 
Capping-pieces for ridge . 
Cable ends , 

Battens .... 

Window; 

Lining, horizontal . 

Lining, vertical 
Sill .... 

Stiles . 

Rails . , . ! 

Stops, horizontal . 

Stops, vertical 

Door: 

Ledges ... 

Brace. 

Allowing for waste, this gives the 
following approximate quantities: 125 ft. 
of 3 in, by^ 2 in. scantling; 325 ft, of 
2 in. by 2 in.; al squares of matching 
for the front, back and ends; 80 set, ft, 
for floorboards and no sq. ft. matching 
for the roof, 

The following miscellaneous items 
will also be required. One pair of 14-in, 
cross gamete for hanging die door; 
two pairs of iron butt hinges for win¬ 
dows; one rim lock for tlie door; 
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ft. 

in. 

in. 

in 

I 

• 7 

9 |X 

2 X 

2 

2 

• y 

< 5 |X 

2 X 

2 

I 

. 6 

8 X 

2 X 

2 

2 

• 4 

0 X 

2 X 

2 

2 

• 3 

3 |x 

2 X 

2 

2 

• 3 

2 X 

2 X 

2 


2 

. (5 

9 X 2 

X 

2 

2 

• 

dix 2 

X 

2 

2 

' 4 

0X2 

X 

2 

I 

. d 

8 X 2 

X 

2 

2 

. 1 

10 X 2 

X 

2 

2 

. I 

81 X 2 

X 

2 

I 

. 2 

10 X 2 

X 

2 


4 . 

, 10 

4 | 

>x 3 

X 2 

2 

, 10 

d 

X d 

X I 

4 ■ 

• y 

0 

X d 

X I 

[0 

• 4 

d 

X 2 

X 1 : 


I 

• 3 

d X 2 X 

1 

2 

. I 

9|x 2 X 


I 

• 3 

10 X 4 X 

2 

4 . 

. I 

9| x 2 X 


4 . 

. I 

8|x 2 X 

n 

2 

• 3 

y X |x 

1 

2 

. I 

X 

X 

Ow 

1 

2 

. 2 

7 X d X 

1 

I 

' J 

2 X 4 X 

1 


quantity of 2-in. and, cur nails; 
3|-in. and 4-in. wire nails; |-in. gal¬ 
vanised clout nails for fixing roofing 
felt; i|-in. galvanised wire nails for 
fastening roofing battens; eight d-in. by 
|-in, iron bolts, nuts and washers; 
creosote and roofing felt. 

When die material is delivered it 
should be placed under cover to keep 
it perfectly ^cliy or, if this is Impracti¬ 
cable, the timber should be stacked on 
cross-pieces or odd wood and covered 
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over with sacking or sheets of galvanised 
iron. Otherwise you may have difE- 
culties not only in cutting but also when 
fitting the tongues and grooves in the 
matching. 

The Floor.— When the material is to 
hand and the site and foundation have 
been prepared, a start may be made with 
the construction of the floor, as the walls 
stand on the edges of this. 

Prepare the three long sleepers and 
• floor joists by first marking and then 
cutting them to their correct lengths. 


are of a somewhat heavy gauge, it is 
advisable to bore holes for their reception 
by using a brace and shell-bit of small 
diameter. 

The framework of the floor is now 
complete. It should be squared up and 
tested to see that it is perfectly' level. 
The long bottom members should bear 
upon the railway sleepers at every point 
of support. If such is not the case, slips 
of wood should be inserted between 
them for this purpose. 

The next procedure consists in cutting 
and laying the floorboards. 



If it has not been possible to 
obtain these in lo- or ao-ft. 
lengths, as previously sug¬ 
gested, the boards should be 
cut to such a size as to avoid 
any unnecessary waste. For 
instance, if the boards are 
supplied in 15-ft. lengths, a 
lot of waste would be avoided 
by putting in an extra joist 
in the middle of the floor 
frame to support the ends of 
the two halfllengths. In this 
case first nail a full-length 
board flush with the ends of 


the joists at either the back or 
Give them a good coat of, creosote and the front, and then proceed by fixing 

place the bottom members across the another long board followed by two 

railway sleepers, making sure that they short ones, and so on until the whole 
are at the correct distances apart and are of the joists are covered, 
perfectly level. To keep these in posi- Before laying the first board, however, 
tion for the time being, drive a nail it is necessary to remove the tongue so 

obliquely through the members at each that a plain edge is flush, with the ends 

point ofcontact as shown in the elevation of the joists. This enables the tongue 

of the floor. Do not drive them right of the next board to be inserted into the 

home as they have to be withdrawn after groove of the first, which is much easier 

the joists have been laid. to accomplish than fitting them vice versa. 

Next mark out the positions for the Fasten the first board down by driving 
joists on the two outer supports. Re- in 2-in. cut nails at a distance of i in. 

ference to the drawing will show you away from the long edges, taking care 

that the positions for these are 2 ft. apart, to see that they are driven into the 

Fix the two end joists first, and then centres of the joists. Insert the tongue 

follow with the others. As these are of the second board into the groove of 

fixed down with 4-in. wire nails which the first and nail this down at the back 
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edges only and proceed in a like manner 
until all the floorboards are in position. 
The remainder of the nails can then be 
driven in the front edges to complete. 

R you experience any difficulty in 
fitting the tongues into the grooves, 
do not be tempted to hammer them in 
without first inserting an odd piece of 
tongued board to take the blows; 
otherwise the groove will be badly 
bruised and cause further difficulty when 
the following board is to be fitted. 

Another important point to observe 
is that the edges of the boards must fit 
tightly against their fellow-members. 

It sometimes happens that a board is 
not quite straight, in which case it can 
be forced into position by first inserting 
the tongue into the groove at one end, 
nailing it down, and then driving a 
chisel into the joist at the other end and 
prising the board into position, not for¬ 
getting to interpose the wooden block 
to prevent damage to the edges. 

The floor is complete when any ends 
of the boards projecting over the end 
joists have been trimmed off flush. 

The Construction of the Frame¬ 
work may now be put in hand. By refer¬ 
ring to the drawings it will be seen that 
the top plates of the front and back are 
notched to house the ends of the vertical 
timbers. The notches are 2 in. wide 
and cut | in. deep.' 

When the positions of the notches 
have been marked, the surplus material 
is removed with the aid of a tenon-saw 
and chisel. 

Start with the front, the assembly 
of which is quite straightforward and 
should therefore present no difficulty, 
The members are simply fixed together 
by means of 3|-in, wire nails. Like the 
floor joists, the members should be 
drilled to take the nails to prevent 
splitting the wood. 

The back section calls for little com¬ 
ment as the construction is similar to 


that of the front. The nails for fixing 
the inner ends of the liorizomal membera 
to the uprights or 'hstuds'’ should he 
driven in obliquely. 

With regard to the end frames, it will 
be noticed that the top horizontal 
members are not notched at their outer 
ends but are merely nailed with 4-111. 
nails on top of the outer uprights, while 
the sloping pieces forming the roof 
supports are nailed to the horizontak 
The best way to deal with the roof 
supports is first to mark them at tlie 
ridge and eave ends to the correct angles, 
using ajaevel for the purpose. 

Details of the construction of the roof 
are shown in Working Drawing No. 3, 
Two roof sections will be required. 
Each section consists of f-in. tongued 
and grooved matching fastened down to 
two 3-in, by 2-in. Iiorizontal members 
called "purlins." 

The Roof Sections.—First cut the 
purlins to a length of 10 ft. 6 in. and 
the boards to 4 ft. n in., which allows 
an ^ inch extra for waste at the ends. 
Nail the boards down so that their top 
edges project 3 in. from the outer face 
of the top purlin and 9 in, from the 
bottom one. When the boards, have 
been nailed down, mark a line across 
them from one end to the other at the 
correct distance from the purlins, and 
remove the waste with a hanisaw. 
This method is to be preferred to cutting 
the boards to their correct lengths and 
then nailing them down to the members, 
as it ensures even and parallel edges, 
Having completed the boarding, cut 
I in. off the ends of the purlins 10 allow 
the barge boards to be fixed flush with 
the ends of the roof as indicated in the 
detail of the roof. 

Before proceeding any further with 
the constructional work, it is advisable 
to give the exterior of the roof a good 
coat of creosote, and when sufficient 
time has elapsed to allow it to dry—this 
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The Borne WoiMiop 


does not take long—to cover it with 


roofing felt. 

Although some workers prefer to fix 
the roofing fell after the roof is in situ, 
it will be found easier to carry out the 


work on ilie level. 


lioards on the Ironi and hack sections 
overlap tin; frame ends by | in. to cover 
the edges of the Itoards of tlte end 
sections. When cutting the hoards to 
lengiii do not forget that die boiioin 
edges overla|) the plates by 3I in. lu 


Govedng the Roof.—'flie simplest ctwer the ends of the fhior and joists, 
and cheapest way is to use one of the The maithed hoards ol the eiif!^ 
many excellent proprietary brands ol sections project 3 in, aliove tlie tojts of 
roof covering, which must not he the sloiting roof itieci^s, Fix the hoards 
confused with the old-fashioned tarred as sliown in tht* tlrawings of the end am! 


felt. It is sold in rolls i yd. wide, door end in Working Drawing No. 2, 

36 ft. long. For covering the roof, two and then mark anti cut ttll ilie waste 

strips 11 it, in length will he required for after nailing them in position. 

each section, which allows siillicient Having completed die Itttarding, cm 

material for lapping the joint and for the slots at the top of each end section 

turning over tlie lower edges. Unroll in positions shown at a, ti, 0 and u, 

the felt on a fiat surface, taking care not Tlie size of these is 2 in. wide in. 

to tear or otherwise damage it, and cut it deep. Tlarii- recesses provide a simplc 

to the required lengths l)y using a shtirp and elTective imsms tif supporting die 

knife and straight-edge. To lay the ends of iht* roof purlins, and keep dm 

material, start at the top edge of the roof in position. 

section and fasten it down wiili Tin. Now drill the holt holes in ilm 

galvanised clout nails spaced at 2-in. corner posts in tlie positions shown in 

intervals, taking care to see that it lies the drawing of the front, using a Tin. 

perfectly fiat. Nail the second piece iwisi-hii for the purpose. 

down after allowing the hoiiom edge of Assembling the Sccti(ms.“"-'I he 

the first strip to overlap the secontl liy next ste|) is to assemble the sections, 

4 in. Bend the felt over the hiUiom If possible, get a friend to give you a 

edges of the roof limbers and nail it hand with this, 

down to the hoiiom face. Ntiw care- Place the from section in position aiu! 


fully cut the material to remove the see that the lioiiom plate rests flush with 
surplus, after allowing a couple of the sides of the floor. Your helper will 
inches for turning under. now hold this in position whilst you 

The frames of the four sections may place the plain end section in position, 
now he covered with matching, hut Ilaving done this, insert the two holts, 
‘before actually starting on the job it is not forgetting to fit die wasliers before 
absolutely necessary to see that all fitstening the ntiiH, Tighten up die nuts 
sections are perfectly square. This finger tight. The two pans will now be 
.should be carefully checked and if any self-supporting, Place the door end in 
one is found to be incorrect, it should position and tlien the back, insert the 
now receive attendon. To keep the holts, and screw all the nuts up tightly 
sections perfectly square it is a good plan with a spanner, 
to nail one or two strips of wood across Next put die roof in position by 
the members at the angles. inserting ilie purlins into the respective 

The Matching is fixed in exactly the slots at tlie mp of the end SKtions, taking 
same manner as that described for die care to see that the ends of the roof 


fioor. Note that the first and last overlap the walls equally. 
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Mark and cut the barge hoards as 
sliffwii in Wiirking Drawing No. 2, 
ilicii fix them to the ends of the roid’ 
by di iving nails flirougli them imo dit; 
ends of the purlins, and also by a few 
nails driven in from die top edges of the 
roof. 

When the roof capping, consisting 
of two d-in.-wide hoards, has been fixed, 
tile roofing Iwitcns can he cut to length, 
creosoied and semwed down with i-in. 
No. d screws. 

The Door is of die ordinary lodged 
tind braced type, flimensions of which can 
he readily taken frtmi tile ftetails shown. 
The ledges slioiild not he lliisli with the 
long edges of the door but cm hack 
f in, to allow tile door to close wlien the 
door stopping is in position, 

An ordinary iron lock-.which is not 

an expensive iiem-'Kliould he fitted on 
the inside of the door at: a height of 
tthoiit 3 ft, 

Hang the door with a pair of 14-im 
cross I'arnei hinges, and then fit the cloor 
stopping oil the inner face of the frame. 

The fnnil constructional .step consists 
in making the window and frames. 

The Window Sill is formed from a 
piece of limber 3 ft, 10 In. long, 4 in. 
wide anti 2 in, thick. Mark tins out and 
plane a bevel between the front and top 
ikes, as shown in Working Drawing 
No. 2, tmd make a |-in. square drip- 
groove tin the underside to prevent 
water from running into the joint. 
.Screw the sill down to the bfntom 
memhet of the window aperture, using 


3Tin. coimiersnnk-httadefl sentws for the 
purpose. I.ine the reinaimler of the 
opening with planed strips of wood 
2 in. wide liy i in. thick, 

The Window-framc.s are made of 
2-in. by tj-in. planed joinery deal. As 
the window's are not very large, and 
therefore light in weight, an ordinary 
open morticed tintl tenoned joint can lie 
used. The joints should he glued up 
and locked with dowels. 

The rebate for the glass is formttd by 
nailing f-in. by jj-in. strips of wood to 
the insides of the frames, 

Belbre insening die gkiss, the frames 
slioukl receive a good coat of priming 
paint as putty will not stick to Imre wood. 
When tlie paint is quite dry, glaze die 
window.s in the usual way. 

The Sashes ttre hung from tfic sides by 
metins of i-in. iron butt binges. These 
are sunk littlf in tlie window frame and 
half in the lining and fixed witli i-in. 
No. H coiiniursunk-lieaded screws. 

Finisli the window aperture by nailing 
sii'i|)s of wood I in. by I in. thick around 
file inside faces at the hack to prevent 
the windows dosing inwards, and fix a 
suitable window fastener. 

Ilie structure is now complete except 
that it should eitlier be creosoted or 
fjainit'd. If paint is chosen, the building 
slioulcl receive a goc:)d primary coat of 
red lead in oil, followed by two coats of 
good quality lead paint of the desired 
tolotir. (Teosote is an excellent pre¬ 
servative and is, of coursti, very mudi 
cheaper iind easier to api'ily than paint, 
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HANDY 

HELVES are a necessity in every house, 
and, fortunately, shelf-making and 
fitting is one of those comparatively 
simple jobs that the man who can use 
a few simple tools will find little dilBculty 
in carrying out successfully. 

Prepared deal boards varying from 
5 in. to II in. in width and I in. thick 



are commonly used for shelves, whether 
they are for a humble apartment like the 
kitchen, for holding cooking utensils, 
or a more elaborate fitment for books 
in the study (such as the one illustrated 
in Fig. i). 

The Kitchen Shelf shown in Fig. 2, 

9 in. wide is fixed between the walls of a 
recess in a kitchen or scullery. The 
ends of the shelf are supported by bearers 
^ in. in length, 2 in. wide and | in. 
thick, neatly shaped at the front ends 
and painted, if desired. 

It is important that the boards forming 
any shelf are truly horizontal and square. 
To ensure accuracy, a guide-line should 


SHELVES 

always be marked upon the walls before 
the shelves are fitted. To do this, 
measure the height from the floor to 
where the tops of the bearers are to be, 
and make pencil marks at the points 
near the ends of the back wall. Draw 
a line across, cutting the two marked 
points, and trace the line round the 
adjacent walls by using a try-square, 
as indicated in Fig. 3. 

If the walls are covered with ordinary 
plaster and the bricks are soft, the bearers 
may be fastened direct to the walls by 
driving in 3-in. nails at a distance of about 
2 in. from the ends of the supports. 
Should the walls be cement-faced, how¬ 
ever—as a good many walls are, especi¬ 
ally in kitchens and sculleries—it will 
be necessary to drill and plug the wall 
to obtain a good fixing for the 
bearers, which are fixed by means of 
screws. 


Having fixed the bearers, cut the boaf^ 
square and slightly chamfer the long 
sharp edges with a plane. Place the 



board in position and test to see whether 
it is level by using a spirit-level for the 
purpose. If the shelf is not quite true, 
adjustments should be made to correct 
any errors. The shelf can now be 
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fastened down to the bearers by means 
of either nails or screws—preferably 
the latter. 

If the span of a shelf exceeds 4 ft. in 
length, it is advisable to fix an additional 
support at the back; otherwise the 
shelf is liable to bend when carrying a 
heavy weight. The extra support can 
be obtained by fitting a batten at the 
back, or an iron or wooden bracket 
could be fixed at the middle, as re¬ 
presented in Fig. 4. 

One of the simplest methods of fixing 
shelves for supporting light weights to 
a wall is to use iron brackets, which 
can be obtained for a few pence. The 
brackets should not be fixed directly 



Such a bracket is illustrated in Fig. 5. 
When it is desired to fit bookshelves 
in a recess of a living-room, the books 
should not be allowed to come in contact 



‘with the walls. In such a case it is 



better to make a self-contained fitment, 
as that illustrated in Fig. 1. A suitable 
height for such a fitment would be 6 ft, 
or so, but this is an arbitrary figure, as 
much depends upon individual require¬ 
ments. 

The shelves can be supported by 
means of narrow bearers about f in. 
wide screwed to the inside faces of the 
' uprights (as illustrated at a in Fig. 6), 


upon the wall, as a much better job is 
obtained by first fixing two or more 
vertical battens to the wall and then 
mounting the brackets upon the battens. 

The Uprights can be made from suit¬ 
able lengths of i| in. by f in. planed 
batten, cut to length and neatly finished 
by chamfering the front edges and 
rounding the corners. A recess should 
be cut at the back of the boards to 
allow them to lie flush with the wall. 

Where extra strong shelves of over 
10 in. in width are required, special 
wooden brackets should be employed. 


or the ends of \\ 
the boards housed \\ 
into trenches in the \\ 
manner shown at B, \ ir 
The former method jg I ~ 

the simpler, as it only 
entails cutting and ^ ^ 

screwing on the bearers at the desired 
distances apart; but it has the disadvan¬ 
tage that extra head-room must be allowed 
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to cnuhic tiui tops of the books to deiir and as wide as the tiiiekiiess ot a slielf. 
the bottoms of the bearers supporiing Ifsiop|)ed huiisin}^ lie adopted, it will be 
the slielf above. The housing method, necessiiry to cut the ironi ends ot the 
although not so simple to shttlves hack for a distaiiu; 

accomplisli, makes a much ^ ‘d 4 ”'*> ‘"'^1 ‘■'■"hiit' 

better job and allows the 1 ^ ^ hoards to length, an 

shelves to Ite fixed closer I p~—- I'xtni 1 in. must he itdded 


together, 

An ftrdinary through- 
lioused joint can be used 
or, better still, a stopped 
housed joint, which lias the 
additional advantage that it 
forms a neater joint on the 
front edges. 

Wlierc a stopped trench 
is employed, the grtioves 
should stop at about | in. 



to ilieir apparent lengths for 
insertion inui the gro(»vt.:s. 

In designing hottksheives 
of this type it sltmtld he 
noted that tite Itoitom shelf 
should he raised aliout a in. 
ahove tlie lloor, the inier- 
ceiting space being covatred 
with ;i strip of wood or 
plinth about | in. iliick. 

A Useful Hanging 


from the front edges of tlie uprights, Bookshelf for Iiolding small hooks is 


hut should through-housing he resorted ilhisintfed in lug. 7. 'I'lie ceittre coni- 


to, all tliat is necessary is ticeurateiy to pariment hetween the ittp and middle 



fig. 7 


mark tlie positions for the recesses, cut shelves is fitted with a door, and will 
across the boards with a tenon»saw, and be found handy for holding oddments, 
remove the waste with either a chisel or Oak could he used with advantage for its 
a trenching-plane. The depth of the consirueiion, in which case it could he 
trenches in both cases should be I in. stained and wax polished. 
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A PLAIN LEDGED DOOR 


^TifiK door shown in Fig. i is the 
1 Him[>k'st type of door to construct, 
and is known as a plain Icdgcd door. 
Its use is generally conlineti to work 
where a|)pe,jrana' is tif little tonwtiuerice, 
as insi.iiiced in poultry - liouses and 
structures of a similar kind. 

The inateriais 
necessary 10 con¬ 
struct such a door 
include a few 
fongued and 
grooved V'joinied 
matchetl lioards, 
liiree cross-liattens 
and .« lew i|>in. 
wire nails. 

FVtra light door 
measuring.! It. din, pig, 1 

high by J li. wide, 

six maiclied hoards 4I in. wide by | in. 
thick would answer the purpose and if 
they are kept together by means of tliree 
haiieiw each 3 in, wide and f in, thick, 
the reHuliing door would he suitable for 
a small poultry-house. 

Aa Imyomat Point to hear in 
mini—In estimating the number of 
Itoards required fora given width of door 
of this dacription, do not overlook the 
fact that the effective width of a matched 
board is | in, It« than its listed width 
and it also loses | in. in thickness for 
planing purposes. Thus a hoard whose 
listed thickness is | in. only “holds uii’' 
to I in,; consequendy, in the door un«r 
consideration, the width of each board 
at the joint will be 4 in. and die thick¬ 
ness only I in. 

From this it will be otervd that the 
total width of the boards when joined 
will be 1 ft, I in. and asjt Is neaww 
to remove die tongue of the first board, 
the reiulting widdi is i ft. 



Preparing the Boards.-.The ortho¬ 

dox rnctliod of preparing the boards 
prt'paraiory to fixing is 10 remove the 
tongue of the first ant! the groove of 
the last, Imt if die latter is done, its 
removal will make the width of the 
door I in. less than tliat required. 

As tile grooved 
[ ~ r r [ "]n edge comes on the 
I , ,, , ^ hinged edge* of the 

'; J door and is tlicre- 

j M fore not likely to 

, ^ ‘ '‘-‘I 1x5 broken ofo its 

f 1" removaltmasmall 

j door of this tie- 

{ I',}, scrijition is mi" 

, . 11 necessary. 

, i I.I l.„L The hoards 
Fig, 2 ^boukl measure an 

inch longer at each 
end than their final dimensions to allow 
for cutting off square after fastening to 
the battens, 

In constructing the door, the first 
thing ID do is to prepare the ledges, as 
die cross-battens are ciilled, The length 
of these should be i in, less tlian the 
total width of tlie door to allow clear¬ 
ance for tlie usual |«in.-tliick door-stop 
which k fixed to the inside faces of 
the two uprights and top of the door¬ 
frame. 


If the battens are made from rough 
sawn wood, dean it up with a plane and 
neatly dmmfcr die outside edges. A 
few minuta spent on small details 
of this kind, although of seemingly 
little iraportinav differentiate between 
a workmanlike job and a shoddy 


one. 

To AiiemWe the Door, first plane off 
the tonpe of die outside board and then 
mark die positioni of the ledges on the 
board, not forgetting die |-in. overlap 
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A Cabinet for Screws 


as previously mentioned. Use the square 
in marking, and then screw the hoard 
to the ledges. Next turn the work 
over so that the face side is uppermost 
and place the remaining boards in 
positipn. . Mark light pencil-lines across 
the boards to act as guide-lines for the 
nails. 

As it is usual either to paint or creosote 
the completed door, it is a wise plan to 
give the joints a coat of the covering 
medium during erection, as it is ob¬ 
viously impossible to treat these parts 
afterwards. . 

Nail the boards to the battens, taking 
care in so doing to force each one tightly 
against its neighbour. Now clinch the 
ends of the nails. Square lines across 
the face at the top and bottom of the 
door and saw off the waste. 

In cases where a stronger and more 
robust door is required, use thicker 


A CABINET 

GREAT number of practical men 
who ought to know better store 
their nails and screws jumbled together 
in odd boxes, with the result that a 
considerable amount of time is wasted 
by having to search for a particular¬ 
sized screw. This state of affairs can 
be obviated by making the simple 
cabinet shown in the accompanying 
illustration (Fig. i), and following the 
detailed drawings appearing in Working 
Drawing No. 4. 

The construction of such a cabinet 
calls for no exceptional skill, and it can 
be made cheaply with the aid of a few 
simple tools in a few hours. 

The main feature of the cabinet lies 
in the method adopted for supporting 
the drawers. This is attained by allow- 


boards and stouter and wider ledges, 
and fix a couple of braces diagonally 
between the ledges, as in Fig. 2, a and b . 
The braces keep the door perfectly rigid 
and prevent it from sagging at the outer 
edge. 

The method of construction is similar 
to that adopted in the plain ledged door, 
the braces being fitted to the ledges after 
the boards have been fixed. The ends 
of the braces can either be let in square 
with the ledges or at an angle. They 
should be cut accurately to obtain a 
perfectly tight fit and then fixed in 
position and secured by nails driven 
through the face of the door. 

Doors of this description are usually 
hinged by means of T hinges, or cross 
garnets, as they are termed, screwed to 
the face of the door in such a position 
that the fixing-screws can be driven into 
the ledges. 


FOR SCREWS 

ing the side edges of the bottoms of the 
drawers to project a trifle beyond the 
sides, the projections so formed sliding 
into narrow grooves cut on the inner 
faces of the sides of the cabinet. This 
method of construction, although not 
exactly orthodox, will be found very 
useful for constructing all kinds of 
cabinets where utility is of greater con¬ 
sequence than appearance. 

The Drawers.— Another distinguish¬ 
ing feature of the drawers is that the 
fronts are provided with circular recesses, 
bridged across by narrow strips of 
brass, the ends of which are let in flush 
with the surface. This does away with 
ordinary projecting knobs or handles, 
saves space and allows the door to be 
easily fitted. , 
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The following list gives the finished sizes, etc,. 

of the parts 


Item 

No. 

She. 

ft. in, in. 

m 

Top ' . 

. I , 

1 0 X 8 i 

X 1 

Bottom . . . 

, I , 

I 0 X 81 

X 1 

Sides . , . 

. 2 . 

I of X 7 I 

X I 

Back , . 

, I . 

I of X 9f 

X 1 plywood 

Back supports , 

. 2 . 

I of X 1 

X 1 stripwood 

Door .... 

. I , 

I o| X 9f 

X 1- 

Small drawer fronts . ’ , 

. 4 . . . 

9 I X 2| 

X f 

„ „ backs . 

. 4 • • . 

9 I X 4 

X 1 

„ „ sides . . 

. 8 , . . 

6| X 2| 

X 1 

Large drawer front . 

. I . 

9i X 2| 

X f 

„ „ back . . 

, I . , . 

9|X2f 

X f 

„ „ sides . . 

. 2 . 

X 2| 

X 1 

Brass handle strip 

. 5 • ■ 

2iXf, 

X iV 

Brass butt hinges 

. 2 . 

I X f 



The top, base and sides of the fitment 
can be made of either best quality deal, 
or better still, whitewood f in. thick, 
the back being a panel of plywood. The 
drawers are made of |-in, stuff except 
the bottoms, which are cut out of ^-in.- 
thick plywood. 

Start by preparing the cabinet sides. 



Carefully mark and saw the ends per¬ 
fectly square and from the top ends mark 
the positions for the grooves, as indicated 
in Fig. I. (Working Drawing No. 4.) 
The grooves should be a trifle over | in. 
wide and ^ in. deep. Cut the grooves 
5* I*;- 


by first sawing across on the inside of 
the marked lines by using a fine-toothed 
tenon-saw and then remove the waste 
with a very sharp fin. chisel. As the 
grooves must be nicely finished to ensure 
the smooth running of the drawers, the 
recesses can be &ished with glass- 
paper by wrapping the paper round a 
slip of wood and applying it edgewise 
into the groove. 

. The pieces forming the top and bottom 
are identical in size. When these have 
been carefully prepared by cutting them 
accurately to the dimensions shown in 
the drawings, chamfer the front and side 
edges to an angle of 45° as shown. 

Reference to the drawing shows that 
the back panel is fitted flush with the 
back edges of the cabinet. This is 
attained by fastening pieces of fin, by 
fin. stripwood set | in. back from the 
long edges of the inside faces of the 
uprights. 

The door is a plain piece of wood 
I ft, I in. in length, 9I in. wide and | in. 
thick. Run the plane lightly over the’ 
front edges to remove the “arris,” as 
the sharp edge is called. 

The parts should now be thoroughly 
glass-papered and then assembled. Either 
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nai]s'or screws can be used for this in. from and parallel to the short edges 
purpose, but screws are preferable as to serve as a guide when nailing the 

they are stronger. bottom to the frame. The bottom can 

The best way to construct the four then be placed in position, using the 

small drawers is first to prepare the marked lines as a guide, and fixed by 

material for the fronts, backs and sides, means of f-in. panel pins driven 111 on 

in one or two strips af in. wide, before the skew or dovetail fashion, he 

cutting them to size. bottom edges of the large drawer are 

The ends of the front pieces are cut fixed flush with the edges of the 

away on their inside faces to house the frame. , r 1 • i. 1 

ends of the sides, as shown clearly in the The Handles are rnade of in. y 3^3}- 
detailed drawing of a drawer. To make in. brass strip.^ Cut these to the requirec 
the housing, all that is necessary is first length and drill a hole near each end to 

to mark a line across each back face take a |*in. No. 3 brass counteisunk- 

I in. from the ends and then scribe headed screw. Fit the piepared strips 
another line on each end in. from the into the recesses in the diawer-fionts 
front face. Saw across at the marked and fix them firmly with the sciews, 

lines and smooth the recess with glass- Punch the heads of the brads m the 

paper if necessary. sides of the drawers to a depth of about 

The bottoms of the drawers are in. below the surface, as the drawers 
pieces of l-in.-thlck plywood, cut may have to be eased when fitted, 
accurately and squarely to size. Now Remove the sharp square edges of 
prepare the parts for the large drawer, the backs of the draweis by ^placing 

not forgetting that its depth is | in. the drawers in a normal position and 

deeper than the smaller ones. paring the edges with a chisel held 

Next bore the recesses in the fronts vertically, 
for the handles, using a brace and i|-in. Now insert the drawers into their 

diameter centre-bit. Take care when respective divisions in the cabinet and 

making these, otherwise you may have ease them if necessary by planing down 

the misfortune to cut right through the high parts. The drawers can be 

the. wood. It is a wise plan to stop divided into a number of compartments 

boring when | in. of the material has if desired, to take screws and nails of 

been removed and then to scoop out various sizes, and other odds and ends, 

the remaining waste with an externally- The divisions are made of plywood and 
ground gouge. Mark and cut out the fastened with liquid glue, 
shallow rectangular recesses on each The final operation consists in fitting 
side of the circular ones to allow the the door on the left* hand side, This is 

brass strips to lie flush with the surface, hung in the usual way by sinking the 

Great, care must be exercised in hinges half into the edge of the door 
assembling the drawers to ensure that and half into the edge of the upright, 

they are perfectly square. Nail the To keep the door shut a small hook 

back to the two sides and then fix ' fastened to the side, which engages in an 

the front. One-inch oval brads are the eye screwed into the edge of the door 

best type of nail for this purpose as the is.’ all that is required, 

heads should be punched down below If a stained finish is desired, it is 

the surface after assembly. Before advisable thoroughly to smooth the 

attempting to fix the plywood bottom surfaces with fine glass-paper before 

to a small drawer scribe pencil lines applying the finishing medium. 
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A TOOL RACK 


M uch time is saved, and annoyance 
obviated if the tools required are 
ready at hand and yet so kept in a safe 
place that their sharp edges are not 
injured. 

A self-contained tool rack, which can 
be hung on the wall or screwed to the 



back of the bench, is shown in the 
accompanying drawings. The rack may 
be of a length suitable to the position 
it may have to occupy or the number of 
tools to be accommodated. 

Fig. I gives part of a front view and 
Fig. 2 an end view, while a perspective 
illustration is shown in Fig. 3. 

^ The Back Board consists 

;of two 9-in. by |-in. ordinary _ 

prepared deal boards, fixed 

together at the back by battens 

I in. thick and 2 in. wide ^ - 

screwed to the two front 

boards. / 

If the rack is to be fastened 
to the back of the bench, the 
battens may be extended down 
for 9 in. or more to screw 
to the back board of the bench, in 
which case the battens should be 
I in. thick. 

The Top Rack consists of two lengths 
of i-in. by |-in. strip nailed to triangular 
brackets made out of f-in. deal, or hard¬ 
wood for preference. The brackets are 
all alike and sawn out of a length of 


wood 3 in. wide, as indicated in Fig. 4, 
which will thus cut up without waste. 
The angle is 45°. One edge of the 
bracket is 3 in. long (the width of the 
timber) and the other is 4 in. The 
4 in. edges are screwed to the back- 
board and the 3 in. ones ^ „ 

support the racks and _ 3 * 

shelves. ^ 

It will be noticed that 
by sawing out the ^ m 
brackets, as shown in ^ 

Fig. 4, the screws which 5* 

hold them to the back- i ™ 
board do not enter the 
end grain, the shelves ^ 

and racks being sup- pjg^ 2 
ported on the end grain. 

The top rack, which is suitable frtr 
holding such tools as files, chisels, 
bradawls, etc., should not have the two 
rails parallel. They should be il in. 
apart at one end and | in. apart at the 
other. This arrangement enables thick- 
handled tools to be accommodated at 


one end and ones fitted with thin 
handles—which would fitll through 
the wider end—at the other end of 
the rack. 

The brackets should be 18 in. apart. 

The lower racks are really shelves 
with^ ledges. They are intended for 
holding such tools as do not conveniently 


A Corner Table 


fit in the top rack. They may be If the two lower shelves are made 
partitioned, if found desirable. The .shorter by about 18 in, from one end, 
middle one is a board 3 in. wide by I in. the top ruck can accommodate small 
thick and the lower one of the same saws and even a small-sixed hand¬ 
thickness, but 6 in. wide. The latter saw. 


will hold such tools as planes, mallets, 
and odds and ends which may be more 
conveniently stood than hung. 


Wire nails or oval hmds should be 
used for fastening the siielve.s t(.» the 
supports. 


A CORNER TABLE 


A SUBSTANTIAL comer table is a very 
handy piece of furniture to have in 
the kitchen or saillery, since it occupies 
very little room and has no corner pro¬ 
jections. The one described in tlie 
following paragraplis is suitable for 



accommodating such things as a mincer 
or other small domestic machine re¬ 
quiring a good support. 

Fig. I shows the table in position. 
The legs come | in. away from the walls 
to allow for the skirting-boards, and the 
table-top projects | in. to enable it to 
lie snugly against the wall. 


Tile illustration shown in Fig. 2 is a 
plan view of the table with the top 
removed to siiow the genera! arrange¬ 
ment of the tops of the legs and frame, 
The legs are made of 2-iii, by 2-in. 
yellow deal, 2 ft, 9 in. long and fi.Ked at a 
distance of 2 ft. apart at the sides, 
measured over the width of the lugs, as 
shown. 

The top is made out of three pieces 


of i-in. timber, each 7 in, V jiJ 
wide, and tlie depth of the 
table from the front edge to the bad 
corner is i ft. 9 in. The top rails are 
2| in. wide and are | in. thick. 

Fig. 3 shows how the tops of the two 
front legs are cut to take the side and 
front rails. The top of the side of the 
leg which faces the wall k cut out to a 
depth of 2| in. and I in. wide to a 
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distance of | in. from the front. On the leaves an upstanding; piece in. square 
opposite face, a |-in.“Wide grottve is cut to wliich the rails are nttiled tir screwed, 
at an angle of 45® to the back of the leg The bottom rails arc housed into tlie 
and to the same depth as the back cut, to legs at the back, the housing for the 

take the front rail. front leg itcitig slir iwn in Fig, ( 5 , as viewed 

An alternative metliod is shown in from the back. It takes the end of the 


Fig. 4, where the top front rail is not laid 2-in. by |-in. ktwer rail. The housing 
in an open-ended mortice (as in Fig. 3), or rea\ss should lie I in, deep tind i in. 
but is just recessed , for its thickness long. Tlie rails are Iioiisecl into the 

Itack kg in the same wtiy as that ttclopted 
for die top ones, 

The housing is made by cutting 
across the back two adjacent faces of the 
kg, cutting into each .side for I in. 
parallel with the face so that the rail lies 
snugly in. 

The Tabie-top is cut i in. longer each 
side than the width of the frame. Tiic 
short sides iire 2 ft, 2 in. long. The end 
is cut square with the wall. Tlie front 
ends are cut off square with the wall 
each side, and at 3 in, from the wall, 
FI ^ measured square with it. 

down with 

(I in.), at an angle in \ large screws (3 in. 
front of the kg. This 10)) fldven 

does not make such a V into the tops of 

satisfactory joint as the the kgs,and thin- 

one previously mentioned, but it avoids ner ones into the 
the necessity of making the open-ended frame. The ad- 
mortice. dition of iron 

The kft-liand kg will be set out, of brackets screwed 
course, the other way about, to the kgs and 

The back (corner) leg supports the underneath tlie 
rails on a shoulder formed by sawing table-top will 
down adjacent sides to a depth of 2| in.“™ greatly strengthen the fitment, All 
the depth of the rail—and is cut back joints should be glued and screwed, 
I in. from the fitce. This is shown in but if preferred, dowel pins can be used 
Fig. 5. As the leg is 2 in. square, this instead of screws. 
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A MEDICINE CHEST 


A CAiiiNKT tor Storing ointment, 
bandages, ;ind otiter first-aid 
materials should he included in the fit¬ 
ments of every home. Such a cabinet, 
the chief parts of which are constructed 
of whiiev'Oiid, is represeiued in Fig, i, 
and the working drawings in Working 
Drawing No. 3. 

The Back is in one piece, 14 in, by 
I Si in., and | in. thick, with the tt>p and 
bottom edges shaped as shown. A pair 
of sicks, also prepared out of I in. thick 
material, is cut to the sliape shown, each 
piece being 17 in. long by 6 l in. wide. 
The two grooves for housing the top 
and bottom of the cabinet may be cut 
right across the width on the inside faces 
of the sides as indicated, or, if the joint 
is not desired to show, the ends of the 
grooves at the front should lie stopped 
before reacliing the front edge, and the 
(op and bottom boards cut to suit, as 
indicated in tlie detail. The two boards 
for the top and bottom members should 
be prepared first, as it is easier to make 
the grooves to suit the thickness of 
these, 

Plywood, I in. thick, is used for the 
horizontal fiartition between the top 
compartment and the small drawer, and 
tile sides and back may be grooved for 
the edges of this. To eliminate the 
trouble of grooving, a very small fillet 
could be used under the Ixick edge for 
supporting the partition, provided the 
back of the drawer he cut away to clear 
if, and thus allow the drawer to go back 
the full distance. Fillets may also be 
used to support the sick edges, behind 
the two |-in.-wide pieces at the front, at 
the sidw of the drawer, Tliese reduce 
the opening of this section, so that the 
drawer will pull out and clear tlie doors, 
Only a simple drawer is required, as 


it is used chielly for storing bandages, 
etc. The front is i\ in. wick by al in. 
long, and I in. tliick, with drop-ring 
handles let in lliish. The sides and hack 
may be aiiout jk in. thick material, 



0 




glued and pinned, with corner glue- 
blocks used, A thin plywood bottom is 
glued and pinned to a light fillet inside tlie 
drawer, and fixed to the front and back, 


One of the twin doors has a narrow 
length of beading covering the joint to 
act as a stop, although the drawer will 
prevent them from going back inwards. 
Tile overall thickness of the doors is 
I in, and may be built up of | in, thick 
by I in. or in. wide wood as a fame, 
with |-in.-thick plywood backing, and a 
narrow moulding round the edge of the 
panels cm the outside. 

Maliogany, walnut or oak stain fol¬ 
lowed by polish are suitabk finishes. 
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A USEFUL BOOKCASE 


T he bookcase illustrated in the accora- There is no need to use an expensive 
panying sketch (Fig. i) can be of wood for the bottom member, as it is 
oak, walnut, mahogany, or even white- hidden, its edges being concealed by a 
wood. If oak is chosen it can be moulding. Ordinary yellow deal can 
“limed” in accordance with the latest be used for this, 
fashion or it may be wax polished. - 

Walnut and mahogany, of course, need I 
french polishing to bring out the 

natural beauties of the wood. Incases _ p 

where whitewood is employed, it may 
be stained and varnished to imitate more 
expensive woods. 

By referring to the detailed drawings 





■ The first thing to do is to prepare the 

parts for the carcass. Carefully mark, 
saw and plane up the top member to an 
overall size of 4 ft. 2 in. long and i ft. 
2 in. wide. Plane the back edge per¬ 
fectly square, and round off the front and 
end ones. Next prepare the bottom 
p I board and the sides. The former is 

3 ft. io| in. in length by n in. wide and 

T 1 -Lr |. |'2'' ^ 

1=:. .j Mark out the positions 

I i| 4 ' 

n 1 nl |f( T 

3' iJIllilli members as shown in 

r || i III Fig. 3. The holes are 

jl ^ * 11111 for the plug supports 

I 1 if Iw which keep the shelves 

. in position, details of 

-T -1 ^ which are given in Fig. 

4 4' ^ 4. Eight rows of holes 

Fig, 2 Fig. 3 necessary, which 

allow a considerable 

it will be seen that the principal members variation of shelf positions to be made, 
are the two sides and the top and to suit books of various heights. 
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cally. I'liey nIiouIcI be bored to ii 
depth of I in., tisiiii'; a sharp i|-in. diam¬ 
eter centre-bit for rlie purpose, (ireut 
care must i)t! taken when makiiiit: the 
holes to prevent the point of the l)it 
penetrating tlie outer face. 

The Back consists of a framing made 
of 4 in. by | in. deal, witli a veriictil and a 
horizontal cross-memlicr of the same 
size, as illusiniied in Fig. 2. The parts 
are halved intt) each other and firmly 
iield with screws. The frame is then 
faced inside with a sheet: of plywood, 
which, when fixed into tiie hack of the 
carcass, rigidly supports the whole of 
the structure. The size of the frame is 
3 ft. lol in, long and 2 ft. H| in. high. 

The parts slioiild nf)W he carefully 
assembled with the aid of screws. 

Tile top ftice of die bottom board is 
fixed to tlie sides at a distance of 2| in. 
above the bottom edges, while tlie top 
board projects i in. over the front and 
sides and 2 in. at tiie liack—the latter 
to fill the space occupied by the skirting 
board of the room and thus allow tlie top 
back edge to butt against the wall, 

The Top Board should he screwed 
down firmly to the sides, the counter¬ 
sunk lieacls being covered, at a later 
stage, with a coloured filling to maicli 
the finish. 

The built-up back should be driven 
in Hush with the back inner edp of the 
carcass and fixed either by nails driven 
tliroiigh at an angle from the back, or by 
means of long, oval brads driven, in 
through the side member.s. If the latter 
method is adopted, the heads of the 
brads sliould be punciied well below the 
surfttce and the hob filled in witii 
stopping. 

Fig. 2 shows how the frame, minus the 
plywood facing, fits in the back of the 
carcass, while the panel is shown 
distinctly in Fig, 3. 

The carcass is complete when a luit- 
able plinth moulding of any standard 


section has liecn sawn to lerigiln mitred 
at the corners and fixed around tin* liase. 
'file doors are framed and consttmted 
(if suitalile iriaieriul 
« * 4 in. wide and I ill. 

thick. Tile joint 
L used is a combina- 

/ 1 ^ mitred 

1 [!/ and a halved joint, 

"J excepiionally 

I /I 4 * strong, but obviates 

Z ai. ''■* mor- 

U-it* m tbs and tenons. 

To make the 
Frames, prowrd 
Fig. 5 in the following 

manner: 

First cut the niemlwrs a trilk* longer 
than the finished sizes of the doors, which 
are i ft. 11| in. witieand 2 ft. H| in. high. 
At the ends of the rails or cross members, 
scrilie clown two lines jiarailel to the wide 
face and | in. from tiie edge, leaving a 
central space | in. wide, i.e. dividing 
the ends into three thicknesses. Saw 
down these lines w a depth of 4 in. from 
die end, and cut litt? centre piece out 
uyth a chisel Take a bevel-stjuare and 
scrite tile 45“ angle on the front and saw 
tfiniugli. The end of the rail with the 
prepared joint is shown in Fig.i, 

The ends of the stib or side members 
are marked off in a similar way and sawn 
down at the back to a depiii of 4 in. 
They are liien cut squarely across as 
indicated in Fig, j. The frtint face is 
marked fur the mitre as before and sawn 
to a depth of | in. on this line, and then 
sawn clown from the end to meet it, 
tlius leaving an upstanding^ flat piece 
with a imlvcd back to join with the end 
of the top rail, and a tongue to fit 
behind tiie mint. 'Hie mint in front 
fits up apinst the mitre of die top rail, 
This gives a very satisfactory joint. 
Viewed Ikm the front it loob exactly 
like an ordinary mitred joint, but it Ims 
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A Sectional Bookcase 

also ilif great advantage (if having is then iraced on the panel The parts 
plemy of surface for gluing. The joints are then cut to coincide witli the design 
can lie fiirdier strengthened if desired iiy and pinned temporarily in position wiiilst 
nieaiis of luass screws driven in from lieing fitiefl ’File pieces shoiikl l:!e very 
the liack. carefully cut to the set-out angles to 

Having completed die ioims, they ensure a perfectly tight fit. Having 
sliouhl be cramped after gluing until the prepared the pans, glue and pin them 
glue has set {K'rfectly hard, after which together and, when dry, stain and finisli 
the liiccH should be lightly skimmed them to the colour and finish with either 
with a sharp, finely-set plane. The pidish or varnish. The clean glass is 
omer edges of the doors should also be then inserted into die frame and the 
piancfl to fit nicely when placerl sitie by ornamented overlay fixed to the glass 
side in the from of the carcass. with utiie glue, the outside beading 

The Glass.-A |*in.-wide fillet or being fixed by rneaiw tif very fine panel 
head siiould be cut, mitred, and fixed pins. 

flush with the liack edge irisitle each The doors should lie Ining with brass 
frame to hold die glass, A corresponeb Initts, 

ing bxul with rounded nose is jilaced The left-liand door is prevented from 
in front til the glass and fixed in posiiion dosing inwards by means of iiardwood 

widi fine [lanel pins, stops, wifile the riglit-liancl one has a 

The from of the glass may be left l-in.-wide beading pro|ecting | in, 
plain or it may lie decorated in the beyiind its liing opening edge, wliicfi acts 
manner sitownintbe illustration (Fig. j). as a stop against the left-hand door. 
The design can be huilt up of hardwood A couple of sliding bolts should be 
lieading. The pieces fomiing the tlia- fitted to tlie inside face of the left-hand 
niond pattern, struts, and outside beading door and a lock and escutcheon fixed in 
must be jointed to fit eachotlicr, ami then the centre of the opening stile of the 
glued and pinned, other, 

A simple way to do tiiif is to cut a thin Tlie final operation—except finishing 
plywood panel exactly to fit the opening —consisis in cutting and fitting the 
in the frame. 'Hie outline of the design daired number of shelves, 


A SECTIONAL BOOKCASE 

expanding or sectional hookcase is upon a base, and a lop section to give the 
a particularly convenient means assembly a neat finish. The depth of 
of storing hooki. Tlie conitruciion of ach book unit is i ft., but this is an 
.such a hookew is a matter of simple arbitrary measurement and sections ran 
carpentry and can be made by any be built higher or lower as die raise may 
handyman by following the detailed be, kreping all the other dimensions the 
drawings on Working Drawing No, d, same. Since the ends are quite flat, 
to which all figure numbers appearing in idditional units ran be laid length ways 
the following paragraplis refer. apinst tadi other so that the bookcase 

Fig. i shows a drawing of three com- ran be expanded sideways as well 
plete units, idendral in size, supported Fig, 2 shows the complete unit with- 

I . . 
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out its doors. The doors shown in 
Fig. II are hinged at the sides and close 
together in the centre. An alternative 
arrangement is to have one door hinged 
from the top. This would make no 
difference to the general construction of 
the bookcase. 

Fig. 3 shows the front of a standard 
book unitj Fig. 4, a transverse section, 
and Fig. 5 an end view. The top or 
covering unit is shown in Figs. 6,7 and 
8, and the base in Figs. 9 and 10, while 
Figs. II and u show details of the 
doors. All drawings are fully dimen¬ 
sioned. 

The Sides are of one piece of wood 
I ft. high and io| in. wide. They are 
joined by the bottom board (or shelf) 
1 ft. 6 in, long and 10 in. wide, which 
should be fixed by means of screws 
driven through the sides, using four 
long screws for the purpose. The 
bottom of the shelf is | in. above the 
bottom edges of the sides and forms the 
location for the member underneath; 
whether it be another book unit, top 
section or base. The back—partly 
visible in Fig 3, which is a front view- 
consists of a frame made of 2-in. planed 
batten | in. thick, halved at the four 
corners, and to it is pinned a three-ply 
panel 10 in. wide and 2 ft. 6 in. long. 
This panel fits exactly into the back, 
between the top back rail and the shelf, 
completely filling the inside of the back 
member as seen in Fig. 4. 

Looking at Fig. 2 at a, it will be seen 
that the facia board projects j in. above 
the tops of the sides, and around the 
inside faces at the top is a rebated rail. 
This arrangement at the back and sides 
provides the location of the upper unit, 
whether it be for a top covering section 
or a book unit. The recess also provides 
a means of support for a plywood panel 
to keep out the dust, so that each unit 
is quite dustproof. The front of the, 
unit is flush except for the moulding b, 


which is fitted along the whole length of 
the front edge of the shelf and extends 
■| in. below it, thus registering with the 
bottom of the end board or side. 

The bottoms of the sides, moulding 
and the back board frame form a recess 

1 in. deep into which the top of the unit 
below exactly fits. The moulding b 
should be glued and pinned to the edge 
of the sheif and the sides, using fine 
panel pins for the purpose. This com¬ 
pletes the book unit. 

The top covering section illustrated at 
Figs. 6 ,7 and 8 is a frame of f-in. stuff, 

2 in. deep round the sides and back, the 
front being a moulding. Tlie moulding 
extends down a further I in. to register 
on the front of the facia rail A of the 
book unit. Fig. 8 gives a plan and top 
view with the covering board removed, 
and shows the corner stiffeners which 
should be glued and nailed in. 

A plywood panel may be inserted and 
fixed to the bottoms of the corner pieces 
and the joint so formed covered with a 
|-in. quarter-round bead, to prevent the 
somewhat unsightly inside showing 
when the doors are open. The top 
board is a plain piece of fin. wood with 
a rounded front edge, the remaining 
edges being left square. The rounded 
edge imparts a neat finish when the 
bookcase is small and comparatively low 
in height. 

The Bottom Unit or base is built up, 
as shown in the cross section (Fig. 9), to 
the dimensions given in the plan view 
(Fig. 10). The front member is a 
moulding, and the moulding b of the 
book unit rests on it and makes an 
attractive finish. The corners are 
strengthened by means of angle blocks 

1 in. thick, which should be glued and 
screwed from the Inside, while a brace 

2 in. wide and f in. thick is fixed across 
the middle to the undersides of the 
raised lining x (Figs. 9 and 10). The 
lining—made of |-in. stuff—beds down 
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on tile corner pieces and is nailed through 
the inside into the frame and stands up 

in. above it to fit inside the under 
frame of the unit above. 

All the joints can be nailed if desired, 
but a very much better result is obtained 
by fixing the members together by 
means of screws. The member requir¬ 
ing the most care in fixing is the facia 
rail A, as it has not much contact with 
the ends. It is therefore advisable to 
reinforce this piece by means of a couple 
of small right-angle metal brackets fixed 
inside with screws. 

Each Door consists of a frame i| in. 
wide and i in. thick, details of which 
appear in Fig. 11. The outside edges of 
the frame should be made ■]^ in. over 
the dimensions shown to allow for 
fitting. The corner joints, details of 
which appear in Fig. 12, are plain 
halved ones which should be carefully 
made and accurately fitted. It is an 
advantage to glue and fasten the joints 
together with brass screws driven in 
from the back, care being taken to 
sink the heads below the level of the 
surface. The resulting depressions can 
be filled in afterwards with plastic wood. 
A sharp, finely-set plane should be 
run over the surfaces after the glue 
has set to ensure a perfectly smooth 
finish. , 

Each door is hung on two brass butt 
hinges. The leaves of the hinges should 
be sunk into recesses cut into the edge of 
the door and the inside edge of the 
side. A stop is necessary at the top and 
bottom, as shown in Fig. 4. The bottom 
stop can be of hardwood of \ in. square 
section, glued and pinned to the shelf 
board. The top stop should be of the 
same material i in. wide and 2 ft. 6 in. 
long, with recesses cut at the ends to 
receive the ends of the inner frame. 
This is fixed with screws to the inside 
face of the facia rail A. A piece of half- 
round beading should be fixed to one 


edge of each pair of doors to prevent dust 
entering the interior. 

One door, preferably the left-hand 
one, should have bolts fixed on the inside 
face at the top and bottom of the opening 
stile; while the adjacent stile should be 
fitted with a lock, or a spring ball socket 
fitment let into the top and bottom edges 
of the stiles may be used if locking-up is 
not considered necessary or desired. 

The Glass should be of good quality 
and fairly thick. It should not fit 
tightly within the frame and it should bed 
against a round-edged bead ^ in. wide 
by I in. thick, fixed to the inside edges 
of the frame, with the nose of the round¬ 
ing flush with the front surface of the 
door or a trifle in front of it. The 
corners of the beading should be close- 
mitred and glued and pinned to the inside 
faces of the door framing. A corre¬ 
sponding bead at the back of the glass 
will make all secure and give a neat 
finish to both sides. 

A Door with Mitred Corners can be 
substituted if desired. It may consist of 
rebated material and may be nailed and 
glued as in making a picture-frame, but 
owing to the unsupported weight of the 
door when open, it is better not to rely 
upon the mitred joint alone but to inlay 
a brass plate across the joint at the back 
and secure it tightly with brass screws. 
As regards material, it is better left to 
the discretion of the maker. Quite a 
presentable job can be made by using 
deal for the general construction and 
either oak or walnut for the door 
frames and the front mouldings between 
the units and the base. 

If this method is adopted, a good 
finish can be obtained by staining the 
common wood to match the better 
kind, and finish with shellac varnish or 
french polish applied with a very soft 
brush. 

In the event of a single door being 
preferred to double ones, tlie door may 
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be hinged at the lop or bottom. The in the latter case the moulding below the 
latter i,s pieferuid by some, but there is a shelf would catch it and force the hinges 
greater cluince of breaking the glass, if allowed to fall down beyond the 
.Such a door c;in Ire made in the same horizontal position. In addition, it is 
manner as those already described and awkward to withdraw a book from the 
using any of the joints suggested. It case without injury, since the edgeof the 
has less diagonal .strain than a door hung door rises its own widtii above the level 
vertically. A door hung from the facia of tlie shelf. Furthermore, the books 
rail has a distinct advantage over one must be lifted to withdraw thera- 
suspended from tlie Ijottoni one because another rather serious disadvantage. 


A BUREAU WRITING-DESK 

A CONVENIENT knee-hole writing-desk come below the top board of the desk 
can be constructed from the simple and not in the slant upon which the lid 
design illustnitecl in the sketch and the lies when the desk is closed, 
working diagrams shown in Working The Back can be built up of a cross 
Drawing No. 7, fenfing and plywood, as described in 

It is of a size that will go into the the article dealing witli the bookcase, 
usual recess at the side of a chimney- The framing will be 3 ft. 4I in. long and 
breast and yet has ample table and leg 3 ft. 2 in. deep and should be nailed in 
room-two necessary requirements some- from die side boards and from the top 
times overlooked. board. 

The perspective sketch which appears The Top of the desk is a hoard 10 in. 
in Fig. I sliows die appearance of the wide and | in. thick. Its front edge 
desk in its open posiiion. Tile pigeon- should be bevelled to the angle of the 
hole arrangement shown here can be flap when closed, as the flap beds up 
easily modified to suit the taste of the against it, as will be described later, 
user, and an alternative scheme is shown The top projects | in. beyond the sides 
in Fig. 2 in the working drawings. and hack ancF should have rounded 
The Best Material to Use for its edges at the ends and back to give it a 
construction is oak, although a cheaper neat finish. The front edge is shown 
wood, such as whitewood, stained and clearly in Fig, 3. 
brush-polished will make a presentable The overall dimensions of the fixe 4 - 
and durable piece of furniture. desk-board are 3 ft. 4^ in. long anP 

^ Start by preparing the sides to the ift, 6 in. wide, and it is fitted horizontally ' 
dimensions^ and shapes given in the between the side-members at a distance of 

diagram (Fig, 5). Two pieces of timber 2 ft. 3 in. from the floor level. It is con-,, 

I in. thjck will be required, unless a structed of two boards in the same 
hoard 18 in. wide can be obtained, manner as that employed for the sides, 
which will be by far the best arrange- The board should be screwed in from 
nient. But failing this, the edges of two the sides with long countersunk-headed 
boards, 9 in, wide, may be accurately screws and the tops of the screw-holes 
planed and glued together to form a filled with a good kind of wood-filler, 
glued butt joint, The joint will then such as plastic wood. With the top. 
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back and desk-board in position we have . 
a solid framing and can begin to fill in 
the details. 

At I ft. 3I in. from the inside face of 
the right-hand end is a division or parti¬ 
tion extending from the desk-board to 
■ the floor level. It is of f-in. stuff, 
comes flush with the edge of the desk- 
board and the side - members, and 
joins the framed backboard at the 
back. The size of the partition is 2 ft. 

in. high and i ft. 5| in. wide. It 
can be fixed by driving four 2-J-in. oval 
brads through the desk-board into the 
top edge and by brads driven in from the 
back. The heads of the nails should be 
sunk below the surface and the holes 
filled in with plastic wood. 

Two shelves, i ft. 2 in. deep and i ft. 
3I in. long, are fitted between the parti¬ 
tion and the right-hand side-member, 
while a footboard 2 ft. long and ft. 

in. deep is fixed on the other side. 
The latter may be fixed in any position 
convenient to the user. The shelves 
and footboard are fixed by driving brads 
through the partition and the side- 
members. 

At the left of what may be termed the 
central board is a slide-box, its purpose 
being to house the slide that supports 
the flap. It is made of |-in. stuff and 
fixed to the underside of the desk-board 
by means of screws driven in from the 
top and by nails driven through the 
partition. 

The Outside Member of the box is 
spaced i in. from the side of the central 
board and is 3f in. wide. The base of 
the box is a strip of wood | in. thick and 
I in. wide. 

The slide is i in. thick^ 5 in. wide and 
I ft. 5 in. long and is shown in the side 
view in Fig. 3. It should be a nice fit, 
for it is to support, nearly at its centre, 
the desk flap which forms the writing- 
table portion of the desk. 

A in. by |-in. rail is nailed between 


the slide-box and the left-hand side of 
the desk. It could be replaced by a 
drawer if desired. The object of the 
rail is to give' the desk-board solidity 
and improve the appearance when the 
desk is closed by having a surface 
below the sloping flap to correspond 
with the front plane of the cupboard 
door. 

The Footboard is nailed across the 
knee-hole at a distance of 2 in. from the 
floor and is supported by a front rail, as 
shown. This'rail is 2 in. wide and f in. 
thick and has a curved recess cut in the 
bottom for the sake of appearance. 
The footboard is constructed by gluing 
the long edges of two boards together, 
or the boards may be braced together 
by means of battens fixed across the 
undersides. 

The footboard is supported on 2-in. 
by |-in. planed battens, screwed to the 
inside face of the left side-member and 
the left-hand face of the central board, 
and is held securely in position with 
screws driven through near the top 
edges. This cross-screwing greatly 
assists in strengthening the desk against 
distortion when moving it. 

The Cupboard Door fits inside the 
cupboard and consists of two boards 
glued and butted together and further 
strengthened with cross-battens screwed 
on from the back. The cross-pieces 
should be about if in. wide and | in. 
thick and fitted at a distance of about 3 in. 
from the top and bottom edges of the 
door. The overall dimensions of the door 
are 2 ft. i| in. high and i ft. 3! in. wide. 
It should be fitted with a suitable lock. 

The desk-flap should be made of one 
piece of perfectly flat and well-seasoned 
' timber. Its length is the full width of 
the desk, i.e. 3 ft. 6 in., and its width 
I ft. 3 in. The edges should l^e rounded, 
as shown in Figs. 2 and 3, and it should 
be hinged to the desk-board. by two 
brass flap-hinges let into the desk-board 
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A Dog-kennel 


and the flap and positioned approximately 
as shown in the perspective, Fig. i. 

The hinges should be of good quality 
cast brass (not stamped), and a suitable 
size is in. wide and at least 3 in. long 
when open. They are known as flap- 
hinges and should be fixed with brass 
screws, driven in tightly so that the 
heads lie flush with the surface.^ 

The interior fittings consist of pigeon¬ 
holes and book racks. The form shown 
in the perspective view allows seven 
spaces for account books held vertically, 
two spaces for quarto note-paper, and 
a space for an inkwell, paste-pot, etc. 
An alternative arrangement is shown in 
Figs. 2 and 4, which has two quarto 
note-paper spaces, two book spaces and 
the rest square pigeon-holes. 

Both fitments are built as a self-con¬ 
tained unit and slide into position at the 
back of the desk. If made to the 
dimensions shown in Fig. 4, they will 
fit accurately and are kept in place by 
means of screws or vertical fillets pinned 
to the inside faces of the side-members. 

The frame for the unit should be 
of |-in. whitewood, with the vertical 
divisions made of the same material. 
The vertical pieces should be housed in 
grooves formed in the top and bottom 
boards, while the horizontal pieces can 
be of thinner material and supported by 
grooves cut in the vertical ones. 


A DOG- 

A USEFUL type of dog-kennel which 
combines an inner and an outer 
compartment, the former cosy and 
draught-proof, and the latter having 
plenty of air,by reason'of the wired 
front, is shown in the perspective view 
in Fig. I. Both compartments are 
readily accessible by full-opening doors 


The best way to construct the unit is 
first to mark carefully and cut the various 
parts to size. Next mark the positions 
of the grooves on the top and bottom 
boards and cut the recesses with the aid 
of a tenon-saw, removing the waste with 
a sharp chisel. 

In marking the uprights, sufficient 
allowance must be made at the ends 
for their entry into the grooves. The 
vertical pieces are then cut and grooved 
to take the ends of the horizontal pieces. 

Assemble the frame, slide the parti¬ 
tions into the grooves and securely fasten 
them in position by driving oval brads 
through the top and bottom boards. 
Brush some glue into the horizontal 
grooves and slide the shelves into posi¬ 
tion as before, not forgetting to wipe off 
any surplus glue with a damp cloth. 
After sufficient time has elapsed to 
allow it to harden, trim the edges with 
a plane. 

To improve the general appearance of 
the desk a half-round moulding in, 
wide could be fixed on the outside of 
the flap and the cupboard door to repre- 
s&nt panels. The ends of the pieces 
forming the corners of the panels should 
be neatly mitred, and the parts fastened 
down with tube glue and ordinary pins, 
minus the heads. The moulding should 
be fixed at a distance of about 2 in. from 
the outer edges of both flap and door. 


hinged at the top and buttoned at the 
bottom, and an end door is provided for 
cases where the dog must be kept 
inside. Good height—not always pro¬ 
vided—is another important feature of 
the design. 

The constructional details of the 
kennel are shown in Working Drawing, 


A Dog-kennel 15 j 

No* 8, to which the figure numbers along the front at the top and bottom, 
nientioned below refer. The top one is chamfered to correspond 

The framing is shown in Figs. I and 2, with the angle of the roof, while the 
and consists of six posts i in. by in, bottom one has plain square edges, 
and in. long, square at the bottom The two front doors are hung between 
(where they form short legs to keep the these two members from hinges screwed 
• kennel off the ground) and cut to an to the top rail, 
angle of 60° at the top to coincide with In making up the framing, the three 
the slope of the roof. They are joined transverse frames, which are identical, 
at the top by boards cut to an angle, should be put in hand first. The 
the boards being i ft. 4 in. long, 5 in. timber should be of good quality deal 
high to the apex and -J- in. thick. They and all parts should be planed for the 
are cut into ' 
the tops of 
the posts, as 
shown in 
Fig. I. 

Cross bear¬ 
ers, I in. wide 
and i| in. 
deep, are 
nailed across 
the bottoms 
of the posts 
forsupporting 
the floor, and 

at the middle division a 2-in. cross-piece ports and the floor bearers in place and 
IS nailed^ close to the floor against the form, the three transverse frames, 

backs of the posR A vertical board At this point the constructor can 

Zg- in. wide^ is nailed in front of it to decide whether to make the kennel 

reduce the sae of the rear compartment longer to allow for more space in the 

to 10^ in. This board may be wider if. outer compartment, If this is desired 
, desired to make a narrower opening to the longitudinal dimensions given in 
suit a-smaller dog. The 2-in. cross- the drawing may be departed from by 

member at the floor is to keep straw and the addition of as many inches as are 

e ding m the inner compartment. required for the extra accommodation. 

I he floor consists of two boards I in. Having completed the transverse 
thick, which are cut 111 at the sides to frames the next item to claim attention 
c ear the posts. The boards should is to cut recesses in the floor-boards to 
lave a matched, tongued and grooved clear the posts and then nail the boards 
lom^ as shown ,n the end view Fig. 2, down to the bearers, after which the 
to keep out the draught. They are roof may be nailed on. Fig. 2 shows 

idn "PP® "“f 

Tl! n J i , , overlap each other at the top. The 

cowh ^ aT^ “if '"’‘I* ‘“W is 

1 I !• ^’1 • _^*^^®Fed) II in. and as it, is constructed of l-in.- 

raatched_^ boarding laid horizontally, thick material one member will h about 
Two rails, each 2 in. wide, are fixed ' (not exactly) ^ in. wider thaiv the 0^ 
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clue to the overlap, as shown in the end 
section at Fig. 2. 

The roof-pieces project beyond the 
ends of the frames by 2 in., but may be 
more if desired. 

The ridge is formed of two pieces of 
|-in. or |-in. strips, 2 in. wide, with the 
joint opposite to that of the roof. It 
makes a neat finish and effectively seals 
any chance gap between the joints in 
the top of the roof. 

The roof-boards are best in one piece 
but two pieces of 5|-in.-wide tongued 
and grooved boards may be used 
instead. To protect the wood and to 
ensure a watertight roof the boards 
should be covered with a good quality 
roofing material, or covered with one 
piece of thin zinc, neatly nailed on 
with galvanised nails, and the ridge- 
pieces could be put on over the material, 
in which case they would be for finish 
only. 

The Two Side Doors.— Details are 
shown in Figs. 3 and 4. The long door 
of the fresh-air compartment is a frame 
of ifin.-wide by |-in.-thick planed 
batten. The corners are halved one 
upon the other and nailed and clinched. 
The outside measurement is 2 ft. long 
and ii in. wide, the drawing shows 
galvanised-wire netting as the confining 
medium, but vertical metal rods, or 
even close-joint electrical conduit of 
I in. diameter, can be used if desired. 
These should be placed vertically and 
spaced i\ in. apart., 

If wire netting is employed the back 
of the door framework should be 
recessed and the netting fixed in the 
rebate from the back by means of 
galvanised staples, which should not be 
long enough to project through the 
front. A thin beading may be fixed 
at the back to protect tlie dog from any 
loose ends of wire. 

' The Door is hung on a couple of iron 
butt hinges. Select a cast-iron hinge, 


not a stamped-iron type, as the cast-iron 
ones last longer. One leaf of the hinge 
is sunk in the door frame and the other 
in the underside of the long top rail 
A‘small wood stop nailed inside at each 
bottom corner prevents the door closing 
inwards and keeps it flush with the 
bottom rail. 

The solid door for the sleeping com¬ 
partment is made of two pieces of 
tongued and grooved board 6 in. wide 
by I in. thick, sawn and planed to a 
finished width of ii in., and two 
battens, 2| in. by | in., with chamfered 
ends nailed on, as shown in Fig. 4- It 
is hung in the same way as the netted 
door, and both are fastened with hard¬ 
wood turnbuttons. 

The Rear End of the structure is of 
fin. tongued and grooved matched 
boards, nailed to the roof support and 
the end framing; and the front is the 
same size and shape but should be of 
stouter material. The front _ can be 
made in two pieces, as shown in Fig. 5, 
and the door opening cut to die ditnen- 
sions and shape indicated in the drawing. 

The door for this is i ft. wide and 
made to the dimensions indicated by 
the dotted outline in Fig. 5. It can 
be hung on butt hinges—one leaf of 
each hinge fastened to the front of 
the kennel and the odier cut into the 
back edge of the door. 

A hardwood turnbutton is fastened 
to the front to keep the door shut. 

The whole of the underside of the 
kennel should be treated with hot tar 
or creosote, liberally applied and well 
brushed into the joints. The exterior 
should have a good coat of lead priming 
paint, followed by two coats of any 
colour to choice, such as dark grey or 
green. It is not necessary to paint the 
inside but if desired it can be painted 
any suitable colour. The kennel may 
be kept cool in the summer by painting 
the outside of the roof a pure white. 


CROSS SECTION 
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A CYCLE SHED 


A SERVICEABLE type of cycle shed with 
double doors at the end is shown in 
the accompanying illustration (Fig. i), 
the details of which are given in Working 
Drawing No, 9. 

The size of the structure is approxi¬ 
mately 8 ft. long by 6 ft. wide, whicli 
allows sufficient space for the easy 
accommodation of four or five cycles. 

For its construction the following 
materials will be required: A trifle over 
half a square of tongued and grooved 
floorboards, 7 in. wide, for the floor. 
If the shed is to be clad with tongued 
and grooved matching, which is much 
to be preferred to ordinary weather¬ 
boards, zf squares of this material will 
be necessary for covering the sides, end 
and roof, while the quantity stated will 
include sufficient boards for the doors. 
For the framework, etc., four 8 ft. 
lengths of 3 in. by 2 in. scantling will 
serve as bearers for the floor. The 
floorboards are fixed to four joists, each 
6 ft. in length, of 2-in.-square section 
stuff. Two 5 ft. 6 in. lengths of 3 in. by 
2 in. will also be required for the door¬ 
posts. 

For the front and back sections, four 
7 ft. 8 in. lengths of 2 in. by 2 in. scant¬ 
ling will suffice for the top and bottom 
horlafontal members or plates, and eight 
vertical studs or uprights, each 5 ft. 8 in. 
long, will also, be necessary. Several 
pieces of 2 in. by 2 in., 2 ft. 4 in, long, will 
be needed for the intermediate horizontal 
pieces and the top of the window 
aperture. 

The End Frame section is composed 
of two 6 ft, lengths of 2 in. by 2 in. stuff 
which form the plates, and lour studs 
each y ft. 6 in. in length, while three 
pieces a trifle over i ft. 9I in. will be 


required for the horizontal pieces, as in 
the front and back .sections. The two 
sloping members or ro{)f-suj')pf)ris are 
3 ft. 9 in. long, fi.xed to a vertical ceiure- 
piece 18 in. long, to give the necesstiry 
slope to the roof. 

The Frame for the Door-end merely 
consists of a tojj and a iKUtom plate, each 
6 ft. long, of 2 in. by 2 in. stuff, and two 
pieces of 3 in. by 2 in. scantling for 
supporting the doors—sis previously 
mentioned. The top plate is sur¬ 
mounted by an 18 in. length of 2 in. by 
2 in. scantling and two .sloping roof- 
pieces of the same lengths as those at the 
other end. Four purlins, or longitu¬ 
dinal members, each 8 ft. 8 in. long, of 
2 In, square material, will he required for 
the roof. 

A supply of nails will also lie required 
—about 2 lb. of 2-in. floor-bratls, a lb, 
of 4-in. wire nails lor fastening the 
framework together and 3 lb. of i|-in, 
cut nails for fixing the matching. 
Eight 4-in. No. 10 wood-screws will he 
needed for securing the sections down 
to the floor, while a pair of 2 in, fay | in, 
butt hinges and two pairs of lo-in. cross 
garnets are necessary for hanging the 
window and doors, respectively. A 
couple of 4-in, shooting bolts and a lock 
and key or a good quality padlock 
and staples will give tlie necessary 
security. 

A roll of waterproof roofing material 
will be sufficient to keep the roof 
absolutely watertight, andi lb, of | in. 
galvanised clout nails will be ample for 
fixing it. 

A piece of 21-oz. glass, cut to suit the 
sash, and | gallon of creosote complete 
the list, except for odd pieces of timber, 
small screws, etc, 


As it is undiisiralile to allow litiiher 
to come in direci contact with flit* 
ground, a few bricks should fw laid llai 
at each corner and also at equidistant 
spaces under the lloor-joist hearers. It 
is imponant that the bricks lie laid 
perfectly level tincl that the wide ffices of 
the bricks lie uppermost. If the bricks 
iire not true with each other, pack .some 
earth under the offending member or 
members, or remove some of die soil as 
the case may be. 

Waterproofiiig.--When the founda¬ 
tion is completed, the first tiling to do is 
to cut off the floor-joist bearers to 
length and give them a good coat of 
creosote mixed with tar, This mixture 
is an excellent wood-preservative and its 
use will greatly increase the life of die 
timber by preventing rot. 

Cut as many pieces of roofing material 
as there are fcninclaiion bricks, platt* 
tliem on the tops of the latter and then 
put the bearers in position, narrow faces 
up, oi course. The covering pieces will 
prevent any wet absorbed by the liricks 
rising to the wood. Mark the positions 
of the joists on the outside hearers and 
fix the joists down to them by using tite 
4-in. wire ntiils driven in Irom the tops. 
Creosote tlie joists belbre fixing, 
Details of the bearers and joists arc 
sliown in die drawing. 


f'ltt liiit* IliBu’ho.trds to Iciigili anti 
tno’iutr {ht; imtli'rridct, and joini'%, lA 
lay the lloor, rip off the tongue of the 
liisi btiai'd to k* Lml and smooth tlit' 
ctfaw with a pl.Hw, Iffatv ilut prepared 
ctfe o| the !)u.ird flush with i!w ends of 
flic foriis and nail it thnvn. Now mki 
tlie stvond hoard and piislt tljc tongue 
into the groove of tlie first. If y. m find 
that it dtit*s not ht easily, ots no accuum 
lianirtier the Ij.ire edge of the imard, Inn 
g« im odd piece of {looring about S in, 
loitg and cut off the groovtfd portiixi. 
Invert tile miig.!ie of tliis pi&e into tlie 
groove of the board m te laid .md 
hammer on titt* small piecf. Hammer¬ 
ing tlirectly on jlicvalg«of{rstigii«laiid 
grooved lifianls ruins diem and very 
often leaves tliern in sudra dcpiorttble 
cotulitiori that it h almost impcwihte 10 
fit diem together, 

When };tni have fixed about half a 
dozen lioards, test the back dge of the 
last board for paralldism by measuring 
die tiisiancif at t*;di end that this «Ige is 
from ■the from edge of dm first board. 

If the mKwiremerus are etjuai it may k 
taken that the kardi are paralfd* If 
sudds not the a little "give and 
lake" ai^fht* ioism In subsequent boardi 
will r«iily the tnatier. 

When you come to fit die ket board 
you may find it too wide to coitii.* tludi 
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with the edges of the joists, in which bottoms of the boards to overlap the 

"fXw with tlie framework, starting percolating ^ 

with the front and baclt sections. Note and the floor. The 3-ra. bottom over 
that the lengtli of these is 7 ft. 8 in., and lap shoukl also k provtded for when 
not 8 ft., as the odd a in. at eacliendis cutting the boards 

made up to 8 ft, by the thickness of the as well as a a-m. ovdap « “ 

^nd poL of the end sections. Care- allow the purl,ns of die 
fully ™k the positions of the studs on members to rest on fc sloping suppom. 
tlJtop and boL plates and then cut 

and fix the studs. These are j ft. 8 ins, also be provided at the door-end for the 

long and simply fastened to the plates by same purpose, 
ml of4-im nails driven thrclugh the feRoo isofdie^tcta e. 
top and bottom plates. The “nogging,” and is not shown m die J 

0! short horizontal pieces which lit made in two section, eacli of v^liidi 
between the studs, are not fixed in line, composed of tiatchtaids “ 

but “staggered” as shown. This two 8 ft 6 in. lengtlis of a m. by a iti, 

method allows the fixing nails to be scantling. 

Sn in horizontally and not skew- In making the roofsectiot®, the boards 

nailed, as would be necessary if the '’f 1''" 

nieces were in line sides and 4 m. at the ends. Ihe edge 

' “0 lot make the misttie of making of the boards a. die r^f ndge sM 

both side-sections exacdy alike. One pro)ect 4 m. 

section has two horizontal pieces to “ 

form the window-frame. mils “1 btBrJs >i>ould project la m. 

The End Posts of the End Sections from the lower ones. , . , 

are a in. shorter than those of the front Having completed die «>“Uve |t a 
and back sections, to enable the top faces coat of creosote yp 

of the sloping roof-supports to register fasten down the roofing raateiul with 

with the front edges of the front and galvanised clout nails “ 

hnck corner-DOSts. ^ 

Having completed the frames, test chamfered battens, one at each end and 

them for squareness and, if found two equdly spaced between them, he 

correct, they can be clad with the top or r% ends of the battens 

matchhig. In doing this it is a good fixed 4 in. from the top long edges of the 

plan to start with the front and back roof boards to allow sufficient space fbi 

meml^ers, and for convenience it will the ridge cover, and they should be 

be found better to fix the boards to the fixed with screws. ^ ^ 

framework with the frame resting flat on The next 

the floor instead of fixing the frames in assembling the secuons. Get a lielpei 
their vertical positions and then nailing to hold a side section while you screw 
the boards on. 

The boards should be cut to a length that the inner faces of the projecting 

of 6 ft. 3 in., that is, 3 in. longer than the matchlDoards at the bottom butt up dost 

height of the frame, the top edges of the to the edges of the floor. Now fix the 

matching being kept flush with the tops other side section and then die front and 

of die upper plates. This allows the fasten the bottom plates down to the 





























A Cycle Shed 


(loorby means of 4-in. No. 8 counler- The Window has a sill projeditii!; 
sunk-headed wood screws, aliout i in. beyond the outside lace ol the 

Place the roof sections in position and matching;. It is also necessary to line 

cover the small gap where the Itoards ilie sides and top of the window apertiire 

join at the apex with a 7-in,-wide strip of with suitable lengths of 2,f in. by | in. 

roofing material so that the long edges planed Itatien. h'or :i fixed window, all 

reach to the tops of the roof liaitens. that: is then necessary is to nail sotne t-in.- 

Then make the ridge capitiiii!; with l)y..l-in. .strip roinid the fraine tt) fc»rm a 

two 8 ft. (5 in. lengths of .l-in. plaintcl support or rebate for the glass. The 
batten. The width ' “ lining and the re- 


of the battens 
should be 4 iu. 
and 4^ in. respec¬ 
tively. They are 
nailed together 
to form tm inver¬ 
ted V, after one 
long edge has Iteen 
planed to suit the 
angle of the roof. 
Give the capping ;i 
coat of creosote 
and screw it down 
to the roof, using 
I-in. No. H screws 
for the purpose. 

The doors are of 
the ordinary lodged 
and braced type, 
and to ensure a 
good strong job 



bate should reetdve 
a coat of priming 
paint befort; die 
glass is placed in 
position and fixed 
with puny. If an 
opening sasli isde- 
siiatd, the stiles and 
rails should lie 
constriieted of i.l- 
in.-!)y-i|-in. si nil’, 
using either intir- 
ticed and lenoned 
joints or halved 
j0ilits at the 
corners. False re¬ 
bates can he madt; 
with narrow strips 
of wood liradded 
to the inside faces 
of the frame in the 


they should be Fig. 2 «ame manner as 

fitted with three that mentioned for 


ledges about 4 in. wide, of i-in.- 
wide material, while the braces should 
be at least il in. wide. In fitting the 
braces, avoid the error of sloping them 
all one way-—tlie brtiats of each door 
should .slope upwards from tlic hinged 
edge to prevent the doors sagging. 
The ledges and braces are shown in the 
door end view. 

The cross garnet hinges are fixed 
by screws driven into the door-posts 
and through the matching into the tup 
and bottom ledges, keeping the centre pins 
in line with the joints formed between 
the edges of the door-posts and doors. 


supporting the glass in the fixed window. 

When the door bolts and otlier fittings 
have been fixed, the wliole of the 
exterior slioukl be treated with a liberal 
supply of creosote, or, if preferred, two 
or three coats of good quality lead-paint. 

Tlte final operation is to construct and 
fix suitable stands in the interior for the 
accommodation of the cycles. These 
should be fitted at the end. Such 
stands can be easily and quickly con¬ 
structed with ordinary 1 in. by t in. 
liatteti, cut and fixed together to form 
triangular frames as sliown in derail in 
tile drawing. Two frames will be 


I 

f 
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n!(|iiire(l per cycle, Ijccausc the front wall and i ft. from a side wall. The next 
wheel is inserted between them as pair slinuld be fixed 1 ft. away and 9 in. 
shown ill Fig. 2, The frame parts in advtince of the first fixture, to econo- 
slioukl l.ie screwed together, liach [lair 'niise sjiace, :is shown in the Working 
of frames is then fixed clown to tlie lloor Drawing, 
by means of screws driven through the The little extra time and material 
bases. The two niemlters forming a involved in making the stands xvill be 
frame should be spaced 2 in. apart, while well compcmsaicd for by their con- 
tlie first pair of frames slioukl lie fixed venitmee, and also by preventing damage 
at a distance of about 4 in, from the end to the enamelled surfaces of the cycles. 


SPAN ROOF GREENHOUSE 

T he greenhouse shown in detail in the the exact corners and the outer faces of 
Working Drawings Nos. to and the walls, 'Hie floor space hmk the 
II, presented separately with this hook, tvalls is 7 ft. wide by 10 ft, long, and 
is constructed of timber frames standing the wails are one brick (4I in,) tliick. 
on a foundation of two courses of At the corners tlte courses interlock, and 
brickwork laid in "stretching liond.” are laid incemeiu as described elsewhere. 
Damp earth inside and out is well liclow Wood plugs or Iilocks are inserted at 
the level of any woodwork. To avoid intervals along the top course. To 
having a step inside the doorway, the; these tlte lower sill is nailed. Attention 
surface of the site is 3 in. below the top can now he given to tlie timber-work, 
of the upper course of bricks. The lloor Mueli of the framework may be 
may be of earth, with a centre pathway completed in sections to give two ends, 
of bricks, flat stones, or concrete. one with a door-opening and tlie other 
The Foundation,“The soft top soil with a central post 2 in. by 2 in. set back 
over an area a little larger than the | in, on tlie sill with a barefaced tenon 
greenliouse should he cleared tiway to a end as for the other intermediate posts, 
depth of about a foot or more, the The Door End consists of two corner- 
boiiom w'dl rammed, and the cxcavittion posts 3 in. liy 3 in. stub-tenoned at the 
filled with stones and broken bricks, foot into tlie lower sill, and bracedacross 
each shallow layer being well rammed tlie top by the 2.Din. by i|-in. head, let 
or rolled clown firm and level. Fill up into the outer face of the post as detailed, 
all the odd spaces until the whole site This end of the post is cut to die slope 
is well covered and firm. If this part of the roof, which is 30“, 
of the work is pur in hand early, while Timber 3 in. by 2 in. is used for the 
the timber-work is being made, it will lower sill, or pkite, and laid with the 
give it time to settle, and a little more 3 in. Ike on the top of the brickwork and 
material may be added and rolled in from 11 in. back from the front outside face of 
time to time, especially after rain, the wall on all four sides. The corners are 
Lines for laying the brickwork may be halved and tlie moriicc-holes cut for the, 
set out and indicated by means of tliick stub tenons after the lower sill frame has 
.string stretched between pegs set firm been fitted together. The complete sill, 
just beyond where the corners come, so ready to place In position, measures 7 ft. 
that tlie strings at right-angles indicate (S| in, wii by 10 ft. ( 5 | in. long overall. 
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Door posts of 3 in. by 1 in, timber are 
fixed 2 ft, apart and central as shown, 
with a 2“in. face outside. The foot ends 
are cut as detailed, the outer 2-in. wide 
face of the lower sill being cut 2 in. wide 
by f in. deep to allow the door post to 
go Ixick flush with the sill. The to]) 
ends of the door posts are fitted beliind 
the liead as shown, the ftice of each post 
being cut back i| in. by 2I in. to suit. 

The Upper Sill, prepared from 4-in. 
by 2|-in. material, is housed into the 
side of the corner and door pttsts, :is 
detailed. The outer face is left solid to 
mask the joint, On the inner faces of both 
door and corner posts mortices are cut for 
the ends of each lengtli of i-in. square rail 
fitted under the uppejt sill to provide a 
background |-in. back to nail the vertical 
boarding to. A similar piece of i -in. rail 
is nailed along on top of the lower sill 
for the same purpose, but is only fitted 
between the posts and not morticed in. 

Battens i in. by | in. are nailed to ))otli 
inner faces of the door posts for stops. 

Two lengths of sash-btir are required 
to make the window on each side of the 
doorway. The bottom end of each 
piece is cut as detailed, to make a tenon 
J in. thick by in. long to be let into 
the sill to a depth of \ in. At th' top 
ends the front web which makes the 
|-in. division Itetween the pieces of glass 
is cut away a full f in. for a distance of 
about 2 in. from the end, thus leaving a 
flat face in. wide to butt against the 
back face of the head-board. " A fillet 
of I in. thick by i in. wide strip is 
nailed to the under edge of the hetid, 
along the sill between the sasli-bars, and 
down the edges of the door and corner 
posts, so that their surfaces behind tlie 
glass are all flush, making a rebate fur 
the glass. The glazed space between 
door and corner posts is divided into 
three sections by two sash-bars. This 
gives a glass size of 9 in. wide. As near 
as possible lengths of 18 in. are used; 


the middle piece overlaps ihe Ixuioru 
piece, and tlie top one overlaps ihc middle 
pane, as indicated, so tliai the rain will 
not run inside. 21-oz. ghiss is used for 
all ptines, and is secured hy meaiis of 
sprigs or brads drivwt partially inut 
the wood, leavin.g jjari of the head hear¬ 
ing against die glass, anti afterwards 
filling the angle or corner with putty. 
In the vertical sections above the hfiitom 
panes, sprigs driven into tlie wood will 
prevent them sliitpint!; down, or jiieces 
of slteet zinc may he cut and hem to 
form hooks and nailed to the wood, for 
the same purpose. Where putty is to 
be used, the woodwork must he painted 
with red lead jwini, otherwise the putty 
will not hold, 

Tlie door is 2 ft, wide by d it. d in. 
high tind may he oliiained ready made, 
or liome consinicted, as desired. 
Builders often have odd used doors i'rom 
which a selection can he mtide. 

Each Side Frame consists of a j-in, 
by 2-in. post at each end, with three inter¬ 
mediate posts of 2 in. by 2 in. in section, 
one placed central ;ind ilit; otliers oti each 
side at 2 ft. 3I in,, as sliowii. The 
foot ends art; cut to ibmi barefaced 
tenons, in mortices cut I in. Imck from the 
edge of the lower sill ttt leave room for 
tlie vertical lioarding. The top ends 
are cm on a 30" slope at the frcint and the 
2|-in. liy i|-in. limlier may he carried 
across in the same manner as the heatl- 
lioard used on tlie outside of the ends, 
and litied in the same way. A rebated 
rail preparetl out of j.i-in, by 2|-in, 
timber and cut to 30', as shown at it in 
the detail of this part, is tenoned at each 
end into the posts, 

The sasli-hars are tenoned into the 
upper sill as hefure, and the top ends are 
cut with a tenon at right-angles, | In. 
by I in. in the under face of the rebated 
rail K, as in the detail. 

^ Tlie two end posts are fitted to the 
sill in the same manner as the door posts 



IN THIS EXAMPLE THE BRICKWORK gig, HIGH 
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in the end frame, l^y cutting tiie notcli in tliicli Itoarcl is nailed to ilu; ridge tind 
the outer face of the sill and letting the carried over the eaves Ixiard, that end 
post go back Hush. being reduced to [| in. thick for this, so 

The cutting of the upper sill will have that the I in. Itoard is underneath, 
to be a little different at the intermediate Boarding, 3 in. wide by t,| in. thick, lixed 
posts, as shown in the detail. At the (tn edge completes the gtible end. This 
ends the housing is t)n tiie stime lines as board also has its lower edge cut away to 
before, but as the post is 2 in. deep, the pass over the ridge Itoard, tilthougli the 
solid part of the sill on the front luce will latter could be mtide that i]- in, shorter at 
be 2 in. thick, and will overlap round tlie flic end so that the galtle board covered 
front face of tlte post by i in. tis Itefore. the edges of the timlter behind it. 

Tlie intermediate posts will iiave the Two Ventilator Frames txjver a 
housing groove cut on the front face so framed oitening in the roof, one as shown 

that the sill is cut at the Ixick. at two glass jtane widths from the end, 

Matched and V-jointed boarding, tind the other at the same disrttnee from 
I in. thick, is fitted all round the walls the other end hut on tlie opposite slope, 
between the two sills. Tlie front face is The framing consists of 2 in. by il in, 
flush with the end posts, whicli are the timber witli the two liori/.ontal memljerfi 
only ones that show; the others are n ancle fitted l)eiween,witlimortice-and- 
covered by tlie boarding. tenon ends, or a stepped housing joint. 

The Eaves Board, marked i), is | in. If the ventilator is fixed farther along 

by 6 in. wide and extends the whole the roof, between the position of the 

length of the house, and is fixed to. intermeditite posts, it would he three 

the sloping tops of the posts. 'Fhe panes of glass wide, with a framed 
ridge itoard a is fixed in the notched tops opening to suit. 1 litiges tind a casement- 
of the centre posts and a 3I in. by i-| in. stay fitting will be required for ottcli. 

A POULTRY-HOUSE AND RUN 

T he poultry-house and run sliown in lighting has a beneficitil influence upon 
the sketch at Fig. i is designed to fowls, and this has lieen provided for by 
give ample room for the accommodation the large aperture in the front, which is 
of twelve birds, covered wlien not in use by a vertical 

It will be seen from the illustration sliding shutter, 
that tiie roosting-house is raised two Ncst-boxcs.--Am)ther feature is the 
feet afjove the ground level. This disposititm of the nest-bo.xes in a 
feature serves tliree useful purposes, detachable unit arranged to fit across the 
Primtirily, it provides additional space front of the stnicuire. The position has 
to the run; secondly, it does not liarbour not been chosen for the convenience of 
rats and other ohjectiontiltle vermin as the egg-gatherer alone, but because ic 
so many hou.ses do that are built only a happens to be in the darkest part of the 
lew incites off the ground; and lastly, the house, which, as is well known, is the 
floor of the liouse abin'e provides a shade best position for sucli boxes, 
from the simcluring the summer months. A door is provided at the side, bin 
It is a well-known feet that good this position is optional. If thereJs nett 
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sufficient space to gain entrance from the 
side, tlte nest-boxes could be transferred 
to the side, and the door to the front; in 
which case it would he necessary to alter 
tlie general arrtingement of tlie frame¬ 
work by shifting the window to either 
the right- or left-liatKl side of the front. 

The siiKill trap-door between tlte liouse 
and the run is operated from the outside 
by means of :i cord passing through a 
couple of screw-eyes fixed in convenient 


further protection in bad weather. The 
height sliould be a foot or so less than 
that of the roosting-liousc, and the slope 
of the roof made to correspond. 

The framework of this part is con¬ 
structed of 2 in. lay 2 in. section deal, 
;md is covered with planed and rebated 
weatlier-boards at the back end and part 
of the front, wliile the top is covered 
with f-in., V-jointed tongued and 
grooved matching. 



places in the side of the structure. This 
simple device saves the bother of enter¬ 
ing the run every time tlte trap-door has 
to be opened or closed. It is kept in 
tlie open position by placing the looped 
end of the cord over a rail, 

Two removable perches are provided, 
fixed at a height of i ft. above the floor- 
level. The width of these should lie about 
3 in, and the toi'is shttuld he rounded. 

The Total Length of tlie liouse and 
covered run is iH ft,; ft. being tlie 
length of the house and 12 ft. tiiat of the 
run, 

, This measurement is necessarily an 
arbitrary figure because the length of the 
run can either in: reduced liy a couple of 
feet or added to, according to the amount 
of space available. It should be liorno 
in mind, however, that it is better to 
increase the size than decrease it. 

The covered run calls for no particular 
comment, except that it may be an 
advantage to add a hood in front, for 


The Roosting-house is made in 
sections, each of which is framed with 
2 in. by 2 in. section deal. Tongiied and 
grooved V-jolnted matched boards, 
d'l in. wide and f in. thick are used for 
covering purposes. 

Tongued and grooved floorboards 

1 in. tiiick, placed across the narrow 
width of the structure, are used for the 
floor, and are purposely left loose for 
cleaning purposes. 

The whole of the structure is sup¬ 
ported on two 18 ft. lengths of 3 in. by 

2 in. deal This method of support will 
lie found much more effective than the 
usual way of placing tlie uprights on, 
bricks, which soon sink into the ,ground 
and thus throw the structure out of 
truth, The legs of the house are held in 
pt,)sition by means of small metal angle- 
In-ackets screwed to the legs and founda¬ 
tion plates, an arrangement which allows 
them to be easily removed without 
damage, should the necessity arise. 
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2, 3 iind 4). Mark 
each member as if is 
cm: and keep the 
]3arts for each sec¬ 
tion in a separate 
pile to avoid con¬ 
fusion. 

Next, assemble the 
ptirts. This is c[uiie 
a straightforward 
job, as the members 
tire simply butted 


The following is a list of the necessary 
materials for constructing the roosting- 
house and run: 

Framing—ajo ft. run 2 in. by 2 in. 
deal. 

Foundation plates — two i8-ft. 

lengths, 3 in. by 2 in. deal. 
Matchboard—2^- squares V-jointed, 
tongued and grooved boards— 
6| in. wide and ■! in. thick. 
Weather-board—1|- squares planed 
and rebated, in. wide by in. 
thick. 

Batten—50 ft. run 3 in. by i in. and 
32 ft. run 2 in. by in., both 
prepared deal. 

Flooring—Twelve 4 ft. 6 in.-lengths, 
6 in. by i in., tongued and grooved. 
Miscellaneous—Eighteen 3-ft. plas¬ 
terers’ laths, a supply of i|-in. cut 
and 4-in. wire nails, i-in. mesh, 
galvanised, wire netting—British 
make, not the cheap, foreign kind 
if durability is desired—'and | in. 
galvanised staples for fixing it. 
Roofing felt and fin. clout nails 
(galvanised), for fastening it down, 
lialf a gallon of creosote. ' Four 
8-in. cross garnet hinges and four 
f in. by j in. round-headed bolts 
and nuts, etc. 

Start by sawing up the scantlings for 
;the framework for the house to the 
s dimensions shown in the drawings (Figs. 


Fig. 3 together and fixed 

with 4-in. wire nails. 
To avoid splitting the wood, bore holes 
in the outside members to be joined liy 
using a drill of slightly less diameter 
than that of tlie nails. 

Having completed each sectional 
frame, fix the matcliboards to tlie front 
section. Start at the right-hand end 
and fix the first board, allowing -J in. 
overlapping after having removed the 
tongue. The overlap covers tlie ends 
of the boards on the side section and 




consequently makes a neat flush finish 
when erected. A similar overlap is, of 
course, necessary at the other end. 

When cutting the boards for the front 
section do not overlook the fact that the 
bottoms are fixed to the third horizontal 
rail and not the floor rail, as the space 
between these two members will be 
occupied by the nest-box. 

When fitting the boards, it is a good 
plan to cover tlie whole area and then 
cut out the window aperture with the 
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aid of a padsaw. If this is carefully done 
the waste can be utilised later. Fix a piece 
of i-in. mesh wire netting over theaperture 
by fastening t(» the inside framing. 

As creosote is much to be preferred 
to paint as ti preservative medium for 
poultry-houses, owing to its excellent 
disinfecting qualities, each joint should 
receive a coat as the boarding proceeds. 

Matchboard the back section in the 
same matmer, not forgetting the |-in, 
overlap at each end. The boards of 
tills section extend from the top of the 
frame to the bottom. 

Tlie boarding of the sides calls for 
little comment except that care shouhl 
be ttiken to sec that they are covered on 
opposite sides and that the door-post 
must be perfectly square with the rest-of 
the frame. 

When all the sections tire complete, 
give them a good coat of creosote on 
both sides and, whilst this is drying, 
proceed with making the roof. 

The Roof fits on tlie top of tlie struc¬ 



ture like the lid of a box, as will be seen 
clearly by referring to the illustration 
(Fig. 5), the dotted lines representing 
the tops of the walls of the house. 

It will be observed that each end 
board is only partly supported by the 
longitudinal rafters, !)ut these boards 
are further supported by the top cross 
members of the sides when assembled. 

(j* 


After the roof boards have been fixed, 
remove the sharp edges all round with a 
plane, to prevent them cutting the roofing 
material. 

Give the roof a good coat of creosote 
on both sides. 

The next procedure i.s to 
construct and fit tlie sliding 
shutter to the front section; 
details of this are shown in 
Fig. 6. The overall size of the 
sliutter is 3 ft. 4 in. long and 
I ft. () in. wide. It consists of 
matched boards held together 

Fg- 0 ]jy vertical battens as 
shown. The shutter slides in 
reliates or grooves formed by nailing 
pieces of 2-in.-wide batten over pieces 
I in. wide, which are then fastened to 
the front by means of screws. 

The Door is of simple construction, 
consisting of matched boards fastened 
to three ledges or battens. The length 
of the ledges should be I in. shorter than 
the total width of the door, to allow it to 
close against the door-stop. Tlie latter 
consists of narrow strips of wood, | in. 
thick, nailed to the inside faces of the 
door frame. 

When the holes for the fixing bolts 
have been accurately marked and bored, 
the structure is ready for assembly. 
Before this can be put in hand, however, 
the site should be prepared. If the 
ground is soft where tlie foundation 
plates are to rest, it should be well 
rammed down and more soil added if 
necessary to bring it up to the correct 
level. 

(Jive the plates a thorough coat of 
creosote and, when dry, place them in 
position, wide face down, and test to see 
that they are perfectly level by means of 
a spirit-level. 

The long outer edges sliould be 4 ft, 

8 in, apart. They can be kept at this 
distance for the time being by nailing 
two or three pieces of batten across. 
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Ii: will now be a wise expedienl: to 
t)btaiii the servicesi of a helper to assist 
with tisseraljlinp; and bolting the sections 
tttgether and fitting tiie roof. When the 
four sections have been bolted together, 
test for squareness and verticality by 
means ttf a square and a pliiinl>!)t)b. If 
correct, Ht the roof, udiicli is secured Iry 
driving 4-in. screws through the sides 
of the structure into the ends of the 
rafters. 

Fit a small iron bracket to the inside 
face of each front leg and screw this 
down to die front foundation plate; the 
back is secured to its plate by driving 
in two 4”in. screws througli the bottom 
of the frame into the plate, 

The Roofing Felt.—Twti 7-ft. lengths 
of standard width (} ft.) material will lie 
required, which allows 3 in. ail round for 
turning under tlte edges and 3 in, overlap 
at the liorizftntttl joint in the centre of 
the roof Start fixing at the front edge 
and work towards the back, using l-in, 
galvanised clout nails, spaced about 3 in. 
apart, for fastening purposes. 

Fold the overlapping portion neatly 
over and under tlie edges of the roof and 
fix it securely by nailing home laths on 
the underside. Finish off the roof by 
nailing down the three battens—one in 
the centre and one at eacii end. 

The Floorboafds.—Cut and fit, but 
do not nail them down, and fix the door 
to its post and the door-stopping round 
the inside face of the frame. Make sure 
that the door doses properly against the 
stop and that tlie outside of the door 
is quite flush with the rest of the 
surface. 

Now make tlie nest-box according to 
the details shown in Fig. 7) and fasten 
it to the structure by driving screws 
through tlie projecting ends into the two 
inside faces of the front uprights. The 
lid should be covered with roofing fdt, 
and suHlcient material should be left at 
tlie back to enable it to hi fastened to 


the front of the bouse and tints form a 
watertight joint. The cross garnet 
liinges can now be fixed in convenient 
positions. 

Mark the position and cut tlie small 
aperture for the trap-door at the side with 
the aid of a padsaw, and then cttnstnict 
the door and tlie rebated side-pieces for 
keeping it in position. The side-pieces 
may be made in tlie same way as that 
suggested for the front slnuter- 

Thc Run.—Mark and cut the from 
and back uprights and mark the exact 
positions for these on the faunclaiion 
plates. Tlie hack uprights are spaced 
equally apart, while the front ones can 
he either arranged to allow the door to 
adjoin tlie roosting-house or in any other 
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position to suit the convenience and 
taste of the constructor. 

Fix the uprights to die foundation 
plata by means of the iron brackets in 
the same manner as that menriond for 
die front 1^ of the roosting-house. 
The front and back uprights adjoining 
tlie roosting-house should be fixed to it 
with screws. 

Carefully mark the pwitiom for the 
tops of the uprights on the long, liori- 
zontai top piec« and then fix these 
members to the uprights widi 4-in. wire 
nails. Before driving the nails home 
make perfectly sure that each upright is 
absolutely vertial and square, as nothing 
offends the eye more than seeing an. 
object which should be upright leaning 
over at an angle. 

Having satisfied yoursllf on this point, 
the next dung » do is to fix the cross 
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j)iecw. Thcsi; are placed ;i(i!iat'(iy across obtained (juiie cheaply at most hardware 
the liorizniiials and fastened with nails, stor(!s. 

dieenrlslidngciittjli’fliishwitbilierront Having completed tlie frame of tlte 
alter fixint^. door, the lower poriion should be filled 

Proctaid liy fitting the reliaied \veailit;r- in witli matcluxl lioards, laikl in place by 
boards to the liack ;ind side, starling at an first nailing “ filiels" or narrow’ strips of 
inch above the bottom of die foundation wood aliout :|'-in. tliick around the inside 
plate :md working upwards towartis the laces t,»f' the ifame to form a relxite, tind 
roof. Tesnbe long edges of tlie boarrls tlien driving nails througli the boards 
with a sjiiril-level from lime to time into ilie fillets. Tiie fillets should be 
during ereiaion in order to check tiny fixed I in. buck from the front edge of 
deviati(/n Hrom the liorizoiual, and do the frame to enaljlc the hoards to lie 
not forget to creosote the joint as each liiisli witli tht; lace, 
lioard is fixed. (iross garnet hinges should be used for 

•Saw ihe matched boards for the roof banging the door wliich, of course, opens 
to length, namely, 12 ft. 4 in., and when outwards, ami a thin strip of wood fitted 
securely fastened down give the wliole to the inside face of the door post will 
strucuire a good coat of creosote. |)revent the door from being forced 
Wlien dry, cut and lasien tlowri tiu; inwtirds and ibiis straining the hinges, 
roofing material in the same manner :is The Wire Netting may now be fixed 
previously descrilietl, to tlte inside fates of the framework, etc,, 

The Door is tlie next item to make, and tlte door, using galvanised staples 
There are several ways of doing tliis, for the purpose. 

Till! best method is to use morticed and Fix wire neiting to the bottom part of 
tenoned joints, but if tills dfies not apjieal, the roosting-house, fastening a short 
halved joints may be used at the top ami length of el tain to the top of the front 
bottom, and the middle rail fixed either sliding shutter and a hook for its recep- 
with nails or screws, tlte latter being tion to keep the shutter closed; screw 
preferable. Atioilier methotl would lie in one or two screw-eyes for guiding 
to butt and screw the meiiilier-s ttigellier the cord opttraliug the trap-door, and 
and reinforce tilt; joints liy using meiul fit either lurn-iiuttons or padlocks to tlte 
angle-plates. Such plates are to be doors and iiesi-box cover, 


HOUSEHOLD STEPS AND LADDERS 

O NE of the most useful household high, so drat the ceiling of any room in a 
articles is a pair of steps or, as small house can lie easily readied from it. 
they are called in the north, step-ladders. The timber for its construction should 
The most durable and convenient be of the best qiialiiy yellow deal ohtain- 
fin-rn lor amateur ctmsiruction is that able, entirely free from ^knots, sltakes, 
shown in the illustrations in Fig. i, and other imperlktions, The side pieces 
where a is a side view, n a front view, c ami treads are | in, thick when jilaned 
an elevatiiin (if thebackmemher, andi) or thicknessed and shoiikl he boiiglu 
and E are details of the treads and sides, sized to finish, The back or strut 
Tlie ladder when open stands 3 ft, 4 in, member is |-in, thick, 
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Prepare the ^ sides first. They are 
5 in. wide by 6 ft. 3 in. long and provided 
with grooves to take the treads. {See e.) 
It is advisable to allow an extra 3 in. in 
the length to well inside the scribed lines, 
because the material for the treads may 
only be a bare ^ in. thick, and it is impor¬ 
tant that the ends of the treads should be 
a tight driving fit in the grooves. 

Trim off the ends of the side-members 
to the same angle as the grooves, as 
previously marked, that is, 9 in. from 
the top of bottom groove and 9 in. 
from the bottom of the top groov?. 

It will be understood, of course, that 
the two sides are right- and left-handed 
respectively. 

As the distance between the side- 
members is greater at the bottom than 
at the top, each tread must be made 
longer than its neighbour from the top 
downwards. 

The Treads.-- There are six (ex¬ 
cluding the top board) and as the width 
between the sides ranges from ii in. to 
17 in. there will be a difference of 5 in. 
between the top and bottom treads, so 
that each of the five intermediate 
treads will be i in. less in length than 


its neighbour above. This gives the 
following widths between the sides—at 
the first tread (from the top) 12 in., at the 
second 13 in., then 14,13, id, and finally 
17 in. at the bottom one. As the treads 
are sunk to a depth of | in. in each side- 
member, I in. must be added to each 
length, so that the overall sizes will be 
u\ in., in., 14^ in., ijlin., i6|-in., 
and 17I in. respectively The treads 
are 6 in. wide and | in. thick. 

The Top Board is 16 in, long and 
9 in, wide by i in. thick. It is recessed 
underneath with grooves | in. wide, 
stopped I in. from the front, to take the 
tops of the side-members. The front 
edges of the treads may be rounded or 
squared to choice, and all bevelled off at 
the back to 60® to lie flush with the back 
edges of the side-members. 

The parts are assembled by laying 
one side face-upwards on the bench, 
inserting the top tread into its groove 
and then fitting the bottom one in a 
similar manner. The other side-piece 
is then placed on top and fitted. The 
next step is to square up these parts and 
fasten them together with three i|-in. 
clasp nails, driven through the sides into 
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each end of the treads. Now place the 
frame on its back, drive the remaining 
treads into their respective groo\'es, 
keeping the back faces flush with the 
sides, and nail them in. Neatly bevel 
the projecting front corners, as shown in 
detail at D. 

Now nail the top board on and then 
fix the back plate of |-in. stuff below the 
top board. This cross-piece is 4I in. 
wide, square at the bottom edge and 
bevelled to 60° to fit close under the top 
board. It should be screwed securely 
into the sides and also held by means of 
screws driven through the top board, 
as it holds the legs. 

The Legs are shown at c, which is 
a back view. All is of fin. prepared 
stuff, i.e. I in. finished thickness. The 
top rail is halved into the tops of the legs, 
while the bottom one is 6 in. wide and 
is recessed at the ends. The shoulder 
fits against the inside faces of the legs 
and rests on the back of the legs, to 
which it is screwed. 

Two strap hinges, 3 in. wide, of either 
wrought or stamped iron (not cast),, 
should be screwed, with |-in. stout 
screws, into the back board of the steps 
and the top rail of the legs. They should 
be of the taper type, 4 in. long at the top 
and 6 in. at the bottom, as shown at c. If 
any difficulty be experienced in obtaining 
a hinge with leaves of different lengths, 
a 6-in. one could be cut down to the 
desired length. 

The holes for cords can now be drilled 
in the sides and legs, and a piece of good 
quality sash cord fitted to each side 
and double knotted at each end. The 
length of the cords should be 4 ft. 2 in. 
between the knots, to allow the legs to be 
extended to their correct distance apart. 
When fitting the cords care should be 
taken to see that the bottoms of the 
step sides and legs lie level and square 
upon the floor. 

In order to strengthen the steps and 


prevent any tendency of the sides to 
splay out from the treads, it is a good plan 
to fit a tension-rod underneath the bottom 
tread, as shown at x in ,a and b. This 
rod can be easily made of a piece of 
fin. round iron with a screw-thread at 
each end.. Clearing holes should be 
bored in the side-members, the rod 
slipped through them and firmly secured 
with nuts bearing on iron washers. 

Obviously, the same method of con¬ 
struction can be followed for either 
longer or shorter step-ladders, but in 
cases of longer ones, it. is advisable to 
make the legs of i-in. thick material to 
avoid sag and twist clue to the extra 
length and leverage. It is also a wise 
precaution to fit an extra tension-rod 
between the sides and under a tread at 
a distance of about two-thirds the length 
measured from the bottom. 

A Loft Ladder.—Many a loft between 
the top-floor ceiling and the roof is 
unused because of the difficulty of 
getting to it. A loft ladder, which can 
be let down and pulled up again out of 
the way, will solve this difficulty. Such a 
ladder is easily arranged and constructed. 

The drawings shown in Fig. 2 are not 
to scale, but will enable the reader to get 
an idea of the arrangement. The lengths 
and the position of the pulley will have 
to be made to suit particular situations. 

The ladder is in two parts, a and b, of 
an equal length, the sides of which are 
made of good, sound timber | in. thick 
and 3 in. wide. The rungs are let 
into the sides, as shown at 2, the rung 
being wider at the back than the front and 
bevelled upwards from the back at the 
bottom so that the rung has a tendency 
to lie back to the ladder when weight 
is put upon it. This is a valuable 
safety device. 

Both ladders are of the same width and 
one lies upon the other. Their sides 
are parallel and the rungs of the lower 
ladder are a trifle below , flush with the 
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siclts If) (.‘iialtk' iIk* iippif liiflflcr tit slidt! 
f-asily upon it. 

'I‘i) ciinnwa ilii; kieltk'rs hd 

iliai ilii'V an slifkt onn upon ilit; Dilinr 
anti yci rwiuiin firm wlirn (“xn'iidetl, 
latlfliT 1! has iritii an''k'"Sira|)s,;{in, thick 
anti i.l in. with', screwed lit its sides at 
the hiiiintn anti extentlini,^ over the top 
ladder a, as shown in the section tit 3. 
1.adder a has similar straps screwed to 
its sides ;it the top (shown in section 
at 4). It is not necessary tiiai this 
strap should eKtend undt'r it, since the 
tendency is to keep it down on it, and 
if relumed it wmiiltl cause an oltstruetion 
tigainst the roller. Tliese straps locate 
the latlders relative to etich other and 
4»uide tlietn its diey are telescojtetl one 
on the other, when drawn up inttt tlie 
loli. hour curved steel hooks | in. tvide, 
of frill, strip, an; fixed to the ends of the 
latlder ft. Tiie hook has an insidt; 
diameter of 3 in.; tletaih appear at 
5, They are let into the narrow iaces 
of tlte side-mem!lers tind secured by 
means of tliree stout screws i in, long, 
with their heads well countersunk into 
the countersunk holes drilled in die 
.shank of the hook. 

Acrtjss the side of the trttp-door open¬ 
ing a roller is fined, as shown at ( 5 . It 
is supported between two pieces of angle- 
iron, 1‘orming brackets Y and t, These 
can lie sawn with a htick-saw from any 
piece of angle-iron with a side 2 in. wide, 
and fixed 10 the loft lloor or to hoards 
fixed across the joists where iliere is no 
llofir. The length of the rtiller must 
be 2 in, wider than the trap-door ripen¬ 
ing and it is made of tliree pieces of 2-in, 
iron barrel The two end rollers should 
he (1 In, long, while the central piece 
will he of such length as, witli the two 
end rollers, will make the overall length 
2 in. longer titan the width of the trap¬ 
door opening, 

The tliree Killers tire placed on a 
lengili of gas barrel, which fits easily in 


them, and the Itarrel is supported by 
an iron spindle whose ends fit into 
the lioles in the lirackets Y and i, as 
indicatt;d, They need not lie an engineer’s 
fit, hni should he filled w'itli grease. The 
t'fiason for having three rollers instetid of 
one is to allow the cenini! roller to act 
;is :i frictionless guide for the operating 
cords. 

The trap-door H should be taken off 
tlie top of the trap and trimmed to size 
to fit in the underside of the opening. 
It is hinged as shown to Itang down, and 
is jiiilled up liy a cord ptissing over a 
screw-on pulley i) ri.xed to a convenient 
roof rafter. This cord is threaded 
ihroiigli a hole in the side of tlie trap 
opening and can bt; fastened to a cleat 
fixtid to the passage wall below the loft. 
A stop-))iece s is nailed acro.ss the open¬ 
ing agiiinst wliicii the door can be 
pulled up. 

The ladder extended (with two rungs 
ovej'lap|)lng) should be of sufficient 
lengili to reticli just al)ove the roller down 
to the ground wlien at an angle of 60°. 

In the Itift, at a distance from the 
roller t, etpial to the length of the 
closed ladder, a grooved pulley c, is 
fixed to a cross rafter or beam, or a 
cross board fastened across two rafters 
as shown. 

A thin wire cable E, or a good quality 
plaited cord, runs up from an anchorage 
(which may be a cross bar) v at the 
bottom of ladder A and underneath its 
rungs and the rungs of ladder b, as 
indicated Ity the dotted line. It then 
passes over the central roller at T and up 
to pulley c, round it and back through 
a convenient hole in die ceiling and down 
to a cleat on die wall. 

Tlie action is as follows: The ladder 
being down rests with its top hooks on 
the roller and its foot on the floor, On 
pulling the end of the cable, the bottom 
of the ladder a is pulled up and slides 
along B until die top strap on a reaches 
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a stop pin w projt:ctiiip; on each side of 
the Itidder it, c!f)se to the top. Ciontinn- 
ing, ladder H with A on top of it is pulled 
up until the hooks at the liotttmi of a 
engtigc with the underside of the ndler. 
The caltle is then secured tightly round 
the cleat on the wall at f. The trap¬ 
door is then pulled up hy the cord c, 
and all is neatly stowed away. 

To Lower the Ladder reletise cord 
c from its cleat and ktt the trap“tl(K)r n 
(shown closed hy the dotted line) fall. 
Then pull the riglit hand bight of the 
cord till the slack is taken up round 
pulley I) and the trap-door is pulled up 


into the position shown, so as not to 
ohstruci passa|',e U|) tlu' ladder. Sc'tiiiv 
both sides of the bight round the deal, 
Dotted lines show the position of tlu* 
cord when the ira|)-door is dosetl. hieKi, 
release cord f ifoni cleat F and let the 
ladder run down the rollers to the ground. 
In cases where the roof is not high 
enough to oluain the necessary angle to 
start the ladder tlown hy its o\t n vveii'lii 
wlieti released, a tliick cord will iiave to 
be fasleiKsl to tlu; hotoim of' the ladder 
and pass dinaigh a hole in tlie trap anti 
be ofsnflicieiu length to he looped tiowu 
and caught when tlie trap is lowered. 
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T hf, mtiking of caltinets for radio 
receivers and loud-speakers oO’ers 
exceptional possibilities for the ingeniiiiy 
of the amateur craftsman who is 
interested in cabinet-making. 



A very simple and inexpensive type 
of ctilrinet suitable for housing a ihree- 
vitlve set: having an external loud-speaker 
l,s represented in lug. i. The ctibinet is 
sudiciently large to aceomnwdtite the 
high-tension and low-tension batteries. 

The base, sides, back and litl consist 
of plywood I in. thick, while the front is 
of similar material /d in. in thickness. 
The latter is supported at the top by 


means of a horizontal piece ftf stripwood 
of I in. Ity I in. stution. The sides of 
the lid are made from stripwood, | in. 
wide hy fo in. thick, 

To construct the cabinet, mark and 
cut out ail the jjarts to tlie dimensions 
shown in lug. i, in Working Drawing 
Ho. 12, jireseiiied with this book, and 
assemlile tlie pieces, using brass counter- 
sunk-lieaded screws fur the purpose. 
It is advisable to fix the sides and 
front of tfu‘ lid with glue and line panel 
pins, afitir which the ttip edges can lur 
slightly rounded with the aid of glass- 
paper. 

Ikifore fixing the front of the carcass— 
which should he fastened witlt screws 
driven into die top rail, sides and base — 
the holes should he located and bored to 
receive the sjiiiulles of tlie various 
contrtiHing knobs of the receiver. 

A pleasing linish, conir.isiing well with 
the black dials, as shown in the illusira- 
lion, is obtained hy using white gloss 
enamel in lieu of the more onliodo.x 
french polish. Before applying the 
enamel, all screw-holes should be filled 


wiili plastic wood and the whole of 
die exterior of ihe cabinet iborouglily 
smoothed with line glass-paper. Two 
undereoats of white, thin, flat paint 
slioiild first be applied. 

The Loud-speaker Cabinet repre¬ 




sented by Fig. 2 is of a suitable design to 
matcli the receiver fitment just described, 
and is of suflieiently large dimensions to 
accommodate a mixlern 8-in. diameter 
moving-coil speaker unit. 

The carcass is finished in white enamel, 
with the exception of the overlay of the 
fret, which could be enamelled in black. 
This feature not only relieves the plain 
efi’ect of a single colour, liut greatly 
enliances the aitpearance of the cabinet, 
Like the receiver cabinet, the carcass 
is built of i|-in. plywood, dimensions of 
which arc shown clearly in Fig. 2 in the 
Working Drawing, 

The aetiiul construction is quite a 
simple and siraiglitforward job, and 
ilierefore calls fur little explanation. 
The use ol' iriangular-seetion strips, 
glued at the eorners, tidds considenildy to 
tile strength. The fretted front shown 
in the elevation should he aceunitely cut 
out with till ordinary fretsaw, and tlien 


]-in. by j^-in. overlay strips pinned and 
glued over the outline. Before fitting 
the front to the carcass, a piece of loud¬ 
speaker fabric, obtainable at most radio 
stores, is glued to the back of the fret. 
A j|-in.-tliick baffle-board, having a hole 
cut in it to suit the .speaker unit, is then 
screwed to 1-in. by |-in. fixing-blocks 
fastened to the sides of the cabinet as 
shown. 

A Radiogram Cabinet.— ■Fig. 3 
shows an illustration of an amateur-built 
radiogram cabinet which is a particu¬ 
larly iitinclsome piece of furniture. 

The cabinet is divided into three 
compartments; the top one for accom¬ 
modating the gramoplione turntable and 
pick-up; the middle one for housing the 
receiver; and the lower compartment for 
taking the loud-speaker, batteries, etc. 

The fitment consists mainly of oak- 
flicecl plywood, supported in a framework 
Ibrmecl by the legs and rails. 

The legs are of oak and are 3 ft; 3 in. 
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long by in. square section, a section 
sufficiently robust to allow of the making 
of strong mortice-ancl-tenon joints or, if 
preferred, dowel joints. The rails are of 
the same section, except the top l)aclv 
member, which is 5 in. by i in. Oak¬ 
faced plywood in. thick is used for the 
lid, the unsightly laminated edges of 
which are hidden from view by means of 
I in. half-round section edge-moulding. 

The door at the back is merely a 
framework upon which loud-speaker 
fabric is stretched and glued. A solid 
wooden door should not be employed, as 
it greatly reduces the tonal quality of 
the loud-speaker by imparting a muffled 
effect. 

To make the Cabinet, start by saw¬ 
ing, planing and marking out the legs and 
rails to the dimensions given in^ Fig. 3 in 
the Working Drawing. It is best to 
make the top ends of the legs an inch or 
so longer than the finished sizes, as the 
extra material will enable the mortices to 
be cut without risk of splitting the wood. 
The surplus can be sawn away after the 
parts have been fitted. 

Having completed the mortices in the 
legs and the tenons on the rails, the next 
procedure is to plough the ,-|-in. deep 
grooves to accommodate the side panels, 
and to cut the 5-in. wide and |-in. deep 
recesses in the back faces of the rear legs, 
to take the top back rail, which is half 
housed into them. 

Assuming that the parts are ready for 
assembly, start by gluing the side panels 
into their respective channels in the legs 
and rails and at the same time glue and 
fit the joints. Then cramp up the sides, 
test for squareness, and if correct, 
put the two members aside for the time 
being to allow sufficient time for the glue 
to harden. Next glue and fit the front 
and back rails to the sides, reinforcing 
the top back-rail joints by means of i|- 
in. No. 10 countersunk-lieaded screws, 
taking care to keep everything square. 


When sufficient time has elapsed to 
ensure that the glue is dry, fix a -l-in.- 
square section fillet round the two side 
faces and top of the front opening to 
form a fixing for the front panel. Fasten 
the fillets with No. 6 screws, n in. 
long. 

The next items to receive attention are 
the shelves and door. The lower and 
middle shelves can be made of f-in. 
birch plywood, which is considerably 
cheaper than oak-faced stuff, but the top 
shelf should be of the latter material. 
The bottom shelf or floor is supported 
'by and screwed down to the projecting 
edges of the rails. The corners of the 
shelf will have to be recessed, to allow 
the corners of the legs to clear. The 
front edge of this shelf should lie flush 
with the front of the side fillets, as the 
edge forms the bottom fixing for the front 
panel. Cross-pieces of |-in.-square 
section planed deal, screwed to legs, are 
used for supporting the other shelves. 
The distances between the shelves are, 
of course, determined by the depth of the 
gramophone equipment and the receiver. 
Quite a satisfactory door can be made by 
using 2 in. by i in, planed deal batten, 
dowelled and glued at the joints. 

The Front Panel is I in. thick. Holes 
should be bored to accommodate the 
spindles of the controlling' knobs, 
switches, etc., and a number of holes 
drilled near the edges to take the fixing 
screws, which should be | in. long, of the 
brass, round-headed type. A fret having 
a stripwood overlay is made in the lower 
portion of the panel, Dimensions for 
the fret can be taken from Fig. 2 (Work¬ 
ing Drawing). 

The remaining operations consist in 
hingeing the lid and door and glass- 
papering the whole of the external sur- 
ffices prior to staining and wax-polishing. 
A good effect is obtained by finishing 
the carcass a Jacobean oak colour and the 
front panel a light shade of oaL 
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USEFUL CUPBOARDS 


C UPBOARDS are very necessary in 
every house and can be easily built 
by using the corners and recesses of the 
walls. 

Recesses at 'the sides of chimney- 
breasts in bedrooms and kitchens are 
easily made into handy cupboards with¬ 
out having to build a very complicated 
framework—-the walls providing a sub¬ 
stantial fixing. 

Such cupboards, being nailed or 
otherwise fixed to the building, become 
what are known as ‘‘landlord’s fixtures,” 
and may not, therefore, be taken away 
if the tenant leaves. If the house¬ 
holder is the owner of the premises he 
will, of course, be able to do as he 
likes. But even with the chance that 
the landlord may eventually claim the 
cupboards, they are well worth fixing, 
as they are easily constructed with in¬ 
expensive materials. 

A Cupboard in a Recess.— Fig. i in 
Working Drawing No. 13 shows a useful 
type beside a chimney-breast. It is 
6 ft. 6 in. high and 3 ft. 6 in. wide; the 
width, of course, depends on the width of 
the existing recess and the timbers must 
be cut to suit. In Fig. 2 a view is shown 
of the battens which support the shelves, 
the top member a holding the -J-in.- 
thick boards which form the top or 
cover. The battens are 5 in. wide and 
prepared from |-in. stuff, and the top 
member and shelves are of |-in. deal 
nailed on'to the battens. 

As the chimney-breast is always 
constructed of brickwork, the wall 
should be plugged and screws used for 
securing the battens, but the wall 
opposite the side of the chimney-breast 
may consist of a lath-and-plaster parti¬ 
tion, in which case the battens can be 
fixed by means of screws driven into 


the wooden “studs” or upright members 
of the wall, which are usually spaced 
from 14 in. to 18 in. apart. 

In order to find the positions of the 
studs—which, of course, are invisible 
—take a light hammer and gently tap 
along the partition. The space between 
the uprights will sound hollow and the 
hammer-head tend to spring from the 
surface, while the sound produced when 
tapping on a stud is dull and it presents 
I a solid resistance to the hammer. The 
position can then be verified by inserting 
a fine bradawl. Care should be taken 
not to damage the plaster by hammering 
too hard. 

Thekloor is surrounded by a framing 
of 4 in. by f in. deal and can conveniently 
be 6 ft. 6 in. high. There is no bottom 
cross-member to the frame, the door 
extending down to the floor, which 
allows the bottom of the cupboard to 
be easily cleaned. 

The top rail is halved into the side- 
members as shown at b in Fig. 3, and, to 
make a neat finish, flat strips, as indicated 
at c, 2-| in. wide, with bevelled edges and' 
mitred joints at the top corners, surround 
the frame and are fastened to it by means 
of short oval wire , brads. The overlay 
partly hides the longitudinal joints of 
the halved uprights and sides and is 
shown in section at c. The outside 
edges of the frame uprights are cut at 
the bottoms to fit the skirting board, 
as shown at D in Fig. 3, and the 
' skirting boards round the recess are 
used to support a shelf of f in., stuff, 
below which shoes can be' conveniently 
stored. 

The frame beds up against the ends of 
the side battens shown in Fig. , 2 and, in 
order to hold it firmly, one or other of 
the two fixings illustrated in Fig. 4 can 
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1h! UHeti At it in 4 is slinv/n a 
siajtlt! iixiiiii;, Tlu' siapk: (f in lii;. 4) 
lias a lajJtTi'd shank 10 drivci bniwccn ilin 
bricks nr intn ilm wnnfl. The circnhir- 
sliajKif] ifnii liis ;(i;aiiisi lilt: liack nf' die 
fninii! and lias a screw Imlt! liirnnidi 
which a .screw is rlriven in secure die 
liaine. Siaples d iliis tyiie an be 
olilaiiied at must irnnninrii'jer'i, and are 
tfuiie inexpensive. 

The cither (isiiig, slmwn in seciiniial 
plan at: k in i'lg. 4, is partieitkifly siiiiahltt 
for a kiili-aiid”plastt‘r wall. A vertical 
post (<;) is fixed to ;i stud by iiit'.iiis nl 
screws driven tbrotiidt ibi‘ iilasier, atul 
tile; dnnt'dhttiu; nailed u]) a!<,ainst it. A 
strip, It (I’iipi. 3 and 4), 3 in. wide and 
I in. tide!-;, is iiailcd amund the liack of 
the frame so tliat it projects .1 in. lieyond 
the ed},p to act as a dnor-sto]), 

Tin? donr-lfanie should fie made itp 
of nsidy-plani'd deal. Tlie halved fo|) 
corner joints sltoidd be well fitted, 
glued and screwed logeiliw' from the 
back, using stout screws | in. long. 
The fratrit; sboidd exactly fit ilie recess 
in width and should he lemfiorarily 
held Htjiiare and parallel by means of a 
batten nailed aertiss the upriidiis at the 
bottom and strips ligftiiy fasienetl dia” 
gonally across the upriglits anti the top 
rail to ptyvenr the joints from springing 
out of position. 

To lit llic frame, it slionld he held 
temporarily in ilie recess by insertini' 
thin slips of ‘wootl tir wedgis and set ttt 
vertical lines [ireviotisly marketl on 
both walls with a pencil and the aid t»f a 
plumli-lim;. Tlie staples or the lilleis 
(I'ig. 4) uhiclu'cer meilioo ul' fixing 
is adopted ■ are then fi.xetl to die walls 
and the lr.ime screv.ed to tht?m Irtim tlie 
back in the case ot rhe staple lixiiig, and 
nailed tbrongb the front where the fillet 
feing is emptloyed. 

The door shown in l-'i},*', 5 is of the 
plain ledgetl type. It citn be matle ol‘ 
5 in. by | in. plain mutclted Imards, ie. 


wiihmii any orn.imetilal bead at the 
idini, fixed mgeiber by means of three 
4--in. hy ^-in. baiieiis, 'flu- boards 
shonld lie leiiijior.irily held in posiiiun 
wiiii thin siri|)s of wood and fine wire 
nails and ilten eram(.iefi up lipjiilv 
logt'iher. While cramped, the cross¬ 
pieces should In; screwed securely from 
till' back by usini!; iliree siom screws 
at each joint. The width of the door 
will be the width of iluv fr.imin;' phis 
^ in. for pliining to fit--afterwards. 

The from of the door should be 
carefully 'imoothed with a sharj) plane 
and then glass-papered. Ilie addition 
of a standard moulding, ball-round in 
section and aliout j| in. wide, li;*.ed 10 the 
face of tile door to imitate panelling, 
will greatly improve its ajipearaiue. 
The headine; sirips should be ne.tiiy 
miirefl at tlie corners, pjued ;ii the back 
aiiil fiiriher seemed liy means of fine 
brads. The design is shown in Fig. i, 
hut any design of false panelling can be 
iN'fl 10 the choice of the maker. 

The dool i, liimii, on two 2 in. cast 
hint hiii;'.i"i, recessed half in the frame 
and half in the edge of ilie door aiul 
tirranged to open either hand, which¬ 
ever is most convenient, altlmugli ii is 
the usual [ir.iciict; for sucli doors to 
open against the wall. 

Shelving can be fitted to suit iitdi" 
vtdual reiiuiremems, Inti since the cup- 
lioard is d ft. d in. high there is ample 
ritom for a shelf' 15 in. from the top. 
Such a shelf is iiandy for storing 
suitcases, hats, etc. 

Below this slielf, sitle haitcms or rails 
of I in. stiif}^ 5 in, wade, may be tidded. 
There sitould lie two of them e;idi side 
;in(! one across flic* hack. The upper 
set should hmr up against the shelf 
batten and have a Itack liatien for pegs. 
The iiiidei' one should he 5 in, below the 
ujiper one, They hold the swivelling 
brackets which support the upper and 
lower merabers of the swing-arms used 
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ior fiU'iiJi'iidiri''; iohiwickjtlK’S (shown at 

Tlie Brackets ;inj made oC iron 
rod, Ik'iu to tin; sliape and diniensions 
•diowii, wliil(‘ tilt; sockets lor ;iii|)j)ortinj.', 
lilt:’ lirackt'ts are made Ij)’ hendintj; pieces 
of thin liiniss [ilate 4 in. deep and 4 in. 
wdde vvlien hem, as shown in detail 
in hip;. K. The veriie.il ends of tlui 
liraekets slip into iliesoikeis and provide 
a sulistaniial su i\ f’llins’ siipptni. Four 
Hitch Iirackeis fitted on etich side of flu; 
ciiplioard will give plenty of aceornmo' 
dation for hanp,iii‘» elothes. 

Wheia; a recess is not availalde ior the 
construction of a cuphottrd, a corner fit¬ 
ment rnade on similar lines to tile one 
just dcHcrilied can he used to advantag!;*. 
Fig. d sliows t( |)kin view of* the arrange- 
nient. 

The Door-frame is of the same con- 
sirticiion us the recess cuplioard, and 
tile door can In; made to either wall, i.e. 
the cnplmard may face in either of two 
flirections, Battens (as in the recess 
cuplioard) are nailed to the walls, and 
the outstanding side ot* the ctiphoartl x, 
is of nuitclied iioards nailed to liattens 
.secured to a vertical po.si v, which is 
screwed to tlie wall, As the side of the 
fitment has no outer sujtport, the arrange¬ 
ment shown in Figs. 9 and to is used at 
the wall end tif ilu; liattens, Tlie side 
batten J is let into the waii-jiosi y, at the 
Iwck of whiclt is nailed a rectangular 
piece oi'woml k, i in. thick and the same 


length as the width of the haiten, ,1. 
'ilie end of the haiten is nailed into the 
recess in the post and, to sireiigthen the 
joint, triangular piece-; are nailed to the 
iiatien .t and flu; hearer-plate K. This 
makes a good, strong fixing 10 the wall. 

The from franie m (I'lg. fj) is exactly 
the same as that einj)lo}ed in the recess 
cupboard, and is halved into the loji 
rail, It has, howcwei'j an additional rail, 
M, at the iHitiom, the same witlih as the 
top one and halved in the same way. 
Tliis extra rail is to kee|» the projecting 
side of the cupboard perfecliy rigid. 
T’liis rail is shown in Mg. 7 anrl is of;|-in. 
material, The door is exactly the same 
as the one previously tiescrihed. 

Shelves are supported on battens as in 
the ciiphoard (Fig. 2) and hangers are 
fitted in; to make the struciun; more 
rigid, file shelves shonid he screwed in 
from the outside of the side x and on die 
battens or hearers on the opposife wall. 

‘Ilie top mernlter is made til material 
I in. thick. The side x, should he 
screwed to four battens or rails j—one 
at tlie top and bottom and two ei|ually 
sjtaced betxveen. 

The exterior of the cuplmard should 
be carefully smoothed with glass-paper 
and all kmiis treated with knotting iti 
prevent the resin from spoiling the 
.surface when finislied. A priming coat 
of' paint followed hy two further coats 
should tlien be applied; the latter to 
match the decorations of the room. 


BEDROOM FURNITURE 

T ut’: construction rif the diest of cut from i|-in. square (finished) oak, 
drawers .sliown in Fig, i foiktws very as indicated in Fig, 2. The two hack 
simple lines, Oak-faced plywood plays legs arc groovd | in. deep and fg in, 
an important part in its v:onstructfsin, wide as shown dotted in Fig. 2, m 
with pleasing effect. lake the plywood panel, which is,^8^ in, 

To make the tliest of drawers, four from the top to the bottom edge, includ- 
legs are reqiiird, each 2 ft. jj in. long, ing | in. let into the groove in the 


under edge of ihe (np rail .ind flu; groovi* 
in the upjji-r erlge of ilic Icnver tmi;, The 
front kig, ,ii(> ;'r(invt;fl mi uim face only 
to the same width and depth as the 
hack tmes. The 4m of the side |)anels 
is iK’ in. Itmg hy i4 in. wide (.\’erall, 



When jtreparing the legs do not 
attempt to true up more than the faces 
wliieh luitt against the ends of the rails; 
if these faces are dead stjiiare there is 
no need to worry too niueh about the 
(nut;r laces. 

The legs are secured to^ tlit; rails Ity 
means of dowel pins, one at each end 
for a narrow rail and two for the wider 
ones. The back vertical piece is also 
dowelled, The diameter of the dowel 
pins is ij in. When marking out the 
holes and dowel positions, care must be 
taken that those in the side rails do not 
run into tliose in the back rails. Do 
not I'orgct to make a small groove down 
the length of each dowel liefore fi:<ing, 
to allow any .surplus glue to esctipe, 

Each of ’the three dividing rails 
across the front opening is | in. thick 
hy I in. wide, fixed with the J-in. face 
to the front. Flush with the top .surface 



The plywooi! flir tlte hack Is in two 
sections, each me.isuring lyf in. long iiy 
13I in. wide overall, divided hy a venial 
piece fit wood a in. wide, |ro0vcd | in. 
deep, fa in. wide, in both edges. This 
vertical member is fixed midway Ijctween 
the back legs and to die top and bottom 
back rails. 


of each of these rails ^-In. squtin* fillets 
are fixed to the sides of the leg.s at both 
sides. Each fillet has a strip of plywood 
tacked to the outer side and between 
the faces of tlie back and front legs and 
arranged to project | in. above the .surface 
of the runner to act as a guide for the 
drawer. 
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The only difference in the sizes of the 
drawers is an extra inch on the depth of 
the bottom one. The fronts and backs 
of the drawers are | in, thick, 2 ft. 4jin. 
long by 5 or 6 in. as required, rebated 
at the ends to take the sides. The 
sides are | in. thick and grooved | in. 
from the lower edges to take the edges 
of the plywood bottom. Fillets of 
i-in. square wood are pinned and glued 
to the front and back below the bottom 
panel to support the long edges of the 
plywood. Six drop-handle fittings, or 



the more modern rectangular-shaped 
wooden ones, will be required, and 
locks may be fitted if desired. 

When assembling, the two ends can 
be finished complete with ply panels 
and drawer runners in correct position 
and the back made up into a complete 
unit. The top rail and drawer divisions 
can be eased, into position on one side, 
the back unit treated in a similar manner 
and the other end-unit added last. 


The top oak boards should be glued 
up, cramped and allowed to set before 
the edges are rounded off. The brads 
or small-headed screws used to fix the 
complete top to the body should be 
sunk well below the surfiice and the 
holes filled in with plastic wood. The 
surface should then be well rubbed 
down with glass-paper. 

For finishing, a prepared grain-filler 
may be used, followed by two or three 
applications of brush polish. 

The Dressing-table shown in Fig. 3 
and Working Drawing No. 14 is made 
on similar lines and has -il-in. plywood 
panels let into the grooved flices of the 
legs. Dowels are used for joining the 
ends of the rails as in the chest of 
drawers. 

The back edge of the top does not 
overlap, but is flush with the, back face 
of the legs so that the two vertical 
supports for the mirrors can be carried 
down the back as far as the bottom 
rail and secured by means of screws to 
the two rails. The lower part of the 
front edge of each support is cut away 
to the thickness of the backboard, 

The mirrors are frameless and have 
bevelled edges. These are backed with 
plywood and are held in position by 
means of metal clips. .The swivel 
movement for the centre mirror and 
suitable hinges for the side ones, as 
well as the mirrors themselves, can 
be obtained at most stores dealing in 
furniture fittings. 

A Wardrobe to match the dressing- 
table and chest previously described 
is illustrated in Fig. 4 and the Working 
Drawing No. 15. 

Large cupboard space is provided, a 
deep full-length drawer and a mirror. 
The wardrok is made in two parts, the 
upper portion of which is detachable 
from the lower or drawer section. 

The drawer section consists of two 
end frames formed by the legs and rails. 
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tlii* intervening space living lilk’d with 
ciak'fiiced plywood, 'riii' legs art; ni 
j|-in. iiy J-in- grooved to take ilie 
edges of tilt; piinels, as also are the side 
member rails and ilie top and bottom 
longitudinal rails, which connect the 
end memlierH iop;eilier. 



All top rails are 2 in. wide by | in. 
tliick, while tlie lower ona are of 
similar thickness, but 3 in. wide. The 
joints used are simple dowel joints and 
|-in, diameter dowel pins are employed.^ 
One dowel pin is used at the end of 
each top rail and two at the ends of die 

lower rails, as shown clearly in the from 

view. 
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opening and cloweilct! intu thtr front and 
liack rails t«» give additional sifvnp.ili. 

The drawer is matle on ••imilar 
to those descrilied in tiff ariicit' deaiiim 
with a chest of drawers, hut the ply wtiod 
bottom sliould not he too thin and f-vira 
bearing strips fi>;ed iindenifath .icrof,'. 
from bad to front uill give I'lirtlur 
support. Hie cuplioaol sciiion con¬ 
sists of four corner posts of i:|»in, by 
|-in. oak supporting the tojj, which 
overlaps all round. 

At die lower ends tlie posts are cm 10 
allow the back to pass behind the top 
front and liack rails of tlie draw er 'wetion 
and thus keep the top secltoii in positioit. 
Tiiis is shown in tletail in I'ig. l in the 
Working Drawing, 'file piece a is a sniji 
of plywood 2 in. w ide lisvd to tlie up¬ 
rights below tlie moulding, with its 
front face flush with the front of^ the 
top rail It of the lower sectioir. Tlie 
sides and back are ireatefl in a simil.ir 
manner and the main plyw< tod panels 
forming tlie back, sides and from are 
screwed to the uprights, lengths of 
comer moulding are fitted down all 
four corners to hide the edges of die 
plywood and the fixing screws as shown 
in detail in Fig. i. 

Extra verdca! members are fixed 
behind dm plywood front ktw een the 
cupboard floor and the top to give 
support at die edges of the door often- 
ing. These are cut from l-in. by l-in. 
material planed to leave a projecting 
fdlet I in. by | in, taactas adoor-swp. 

As an ilternative |»tn. by l-in. planed 
batten could be used for the door up¬ 
rights with a strip of wood to form the 



WARDROBE 

WORHJNG DRAW! NG N9 (5 
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in flviiii! ill I'll'. > Till* !wi! sitk; 
pieu-s tir ni'i' ^ 'vitk* im file 
CHUtT i’ao! ant! iln“ Iwck !*» tva'ssnti in 
iw(i steps tSH'li I in. wide. ■AssumiiisJ; 
tlu; niirrw' im be | in. tlikk, tlu* first 
sttjp tir reciiss is cut to suit and tin* next 
step lieliinti this is cut anurher | in. fwck 
to take the |-in. thick plywooti iwek- 
tnp;. Tilt,! sltapwi top rail ttnd ilif lanti»ni 
ont* are ren'sswl in a similar maimer and 
siiiidl dowel I'lins may lie used at tlu* 
ends as a means of fisinj^ tlw side 
members. Extra hat tens lixttl across 
till* Itack over the panel ami into the 
uprights will give atldititmal ‘aippori. 

Fig. 5 . ' ‘ ' k 



/ 


To give the Hirneture a finished 
appearance a piece of oak <} ft, to in. 
long liy 3 in. xvitle anti | in. iliick 
should he shaped and lixed along the 
Ihmt edgt! at the ittp. 


hi-.M iSti. 

Mead posts , . , . i 

Foot posts .... 1 
Head top rail . . . . i 

Head lioitom rail , , . i 

Hetitl panel . . . . i 

Finn to|;) r.itl . , . . i 

Ffitit hottoti) rail . . . t 

Fotit panel . . . . t 

Quarter round . • , , .30 ft. 


The Bedstead illiislr.ited in Fig. 3 is 
of rnoflern design and t:.in In* tsi-.ily 
consirncftii with a ii'vv ordinary inol'. to 
he jinmti in most home eai jientms’ kits. 

As will he sects liy relerring to the 
working tletails (illustrated in Wtukini!; 
Drawing No. id), the heatl part of the 
hedslt'atl coiiHists oiTwo posts <d f| in. 
stpiare setdoiH into wfiich the ttrp ami 
liottom rails are lemmed ami jdnetl, 
while the intttrvening spate is ftllerl with 
an oak-iaced plywoof! panel ^-in. thick. 
T'he foot pitskt is tonsirncted on pracii- 
lally similar lim‘H, the main tlillereme 
lieing that its lieight is lower. 

The head and loot niemlieri 
are kept rigifily in position l>y 
means of longitudiri.d irom. 
tt hiih lit ini«H:ast''iron<lovei.til 
iittings screweti to the liack 
laiCS of the p.irt i, as shown. 
These iiitini'Scan lie ohi.iiiusi 
/ / , reatiy lor lilting .tm! are (|uite 
** • iue.sitethive, This method t f 
sii|ipori nece'-.;,nates the use ol 
' a l(ox maitit“,s, which is jdaced 
//' over the supiioriing liais, 

i/ Spciial wire mesh m.ittr<'sses, 

complete with irons attd dovi*» 
i.iii finings, ran be used if 
desiretl. 'Iliesc •nattresses .ire 
fitterj witli two screws wliith, wlten 
turned by a key, allow the tension ol 
the springs m he adjusted. 

IkdtiW is a ciMling list ol materials 
(oak): 

It. III. It. in. in. 

. . 3 H ' iT*n| 

. . 2 3 

. . 4 «!'•* 7 

. . 4 rtl •; i ( 

. . 4 .i|'1 11 :• I plywood 

, . 4 41 '*: ! :*'■« 

. 4 fi|A 2 KI 

, 4 4ie: so|k I plywood 

I 
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To this list must be ackletl one pir (it 
Itedstead bars and four dovetail fittinj^s 
for same, four castors, screws, glue, etc, 
The tools needed include a tenon-stiw 
padsaw, jack plane, grooving plane, 
chisel and mallet, scfiiare, rule and 
glue-pot. 

Start by cutting the posts to the sizes 
in the drawings, 'fhese are shown 
rounded at the tops and square at ^ the 
bottoms. If desired, the portions of tlie 
posts below the bottom rails can be made 
a trifle tapered, but the ends should not 
be reduced to a smaller section 'ban 
i| in. square, otherwise strength will he 
sacrificed. 

Now cut and plane up a nice piece of 
oak 4 ft. yf in. long by 7 in. wide and i in. 
thick for the top rail of the iiead of the 
bedstead, and a similar piece 5 in. tvide 
for the top foot rail. 

Mark out tiie positions for the tenons, 
taking all mea.surements from tlie lower 
edge, and scribe the top curve on the iiead 
rail to the radius shown in the drawing. 
If desired, tiie whole of tlie top edge can 
be one continuous curve, or even leh 
straight, but if tiie latter be chosen, the 
overall widtlrshould not exceed 5 in. 

Roughly saw out the surplus wood 
round the curve and finish it off neatly 
with a keen spokeshave, not forgetting 
to work it in the same direction as the 
grain. , Wlien finished, the curved por¬ 
tion can be laid on the foot rail and the 
curve traced on the latter, taking care 
to keep the ends flush with each other. 
Then cut out the curve as before. 

Next prepare the two bottom rails. 
These are both the same size, namely, 
4 ft. 5I in. long (allowing for the tenons) 
by 2 in. wide and i in. thick, Cut the 
tenons neatly with a fine tenon-saw to the 
dimensions shown at a in the detailed 
drawing of this part, and tlien proceed 
with the tenons in the top rails in accor¬ 
dance witii the drawing shown at a, 
Mark the positions of the mortices in the 


posts from the tenons, and then cut them 
acairatdy to a depth of ij in. alter 
having removed as much surplus wood 
as possible with a brace and jj-in. dia¬ 
meter bit, taking every precaution to 
keep the hit scjuare whilst so doing. 

Cut the groove j in. wide and | in. 
deep in tlie centre of the inner side lace 
of each post and also in the upper face 
of the lower cross-piece and tlie lower 
face in the upper rail. 

Having cut the panels accurately to 
size, and cut the sm,ill ornamental pieces 
for the mils, tlie assembly can be pin in 
hand, Use very hot glue at the joints, 
the edges of the panels and the orna¬ 
ments, then cramp up the members and 
leave them to dry. Fasten the |”in. 
round beading round both sides of the 
panels, using |-in, line panel pins dri\en 
in at a slight angle, 

Give tlie wliole of the woodwork a 
good smooth down with fine glass- 
paper, followed by a coat of glue size 
and stain to tlie desired siiatle to tone 
wilii other furniture in the room. The 
two members can then be varnished with 
a good quality oil varnish—not spirit 
varnish, as this has a somewitat brittle 
surface; therefore more likely to allow 
scratches, If a duller finish is required, 
a good quality wax-polish will give die 
desired results. 

The final steps consist in fitting the 
castors and screwing on the dovetail 
brackets for supporting the side rails. 

The Bedside Cupboard illustrated 
in fig, 6 and shown in Working Draw¬ 
ing No, 17 provides cupboard space of 
about 12 in. by 12 in, by it in. deep, in 
which a shelf may be fitted if desired. 
The top pf the cupboard forms a shelf 
to hold a few books, and a pull-out slide 
for the morning cup of tea is a con¬ 
venience if the top is occupied by a 
reading lamp. 

Two sides, 27I in, long by 12 in. wide 
by I in. thick, are reduced to 8| in. at the 
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top end and shaped as shown. On the 
inner faces mark off the positions of the 
two dowels in the slide rail, and also the 
two grooves for the book-shelf and cup¬ 
board bottom. If the grooves are not 
to show on the front, they must be 
stopped at'about i in. from the front 
edge, and the sides of the shelf and 



bottom board cut to suit. When the 
extra cutting is not thought desirable, the 
grooves may be taken right across, but 
the joint will show on the front, as in the 
front view of the cupboard. In any 
case the shelf and bottom board should 
be prepared first, and the grooves in the 
side pieces cut wide enough to allow the 
parts to be fitted without being too loose. 
These two boards extend to within | in. 
of the back edge of the cupboard, leaving 
room for the plywood back. 

The front rail under the slide is | in. 
by I in. by in. long, fitted with a 
f-in. dowel pin at each end, which does 
not show on the outside. 

The top is 15 in. by 8| in. by f in. 
thick, with all edges rounded off except 


the back one, which is flush with the 
back of the cupboard. The other edges 
overlap | in. all round. 

Material f in. thick is also used for the 
slide, which is made I2| in. by 7I in. with 
rounded corners at the front. This 
piece should now be fitted to the opening 
between the cupboard top and the rail 
by easing the edges and under surface 
until it will slide easily without being too 
loose, otherwise it will drop at the front 
when pulled out. A recess should be 
cut on the under side to the front to 
provide a grip for the fingers. The stop 
piece, ^ in, thick by 41^. wide, may now 
be screwed to the back edge, and cut 
slightly less in length so that it will not 
hinder the movement. 

When the cupboard is assembled the 
slide is put through from the back. 

The door frame is made up of r|-in. 
wide by |-in. thick stuff, grooved for a 
^•■in. thick plywood panel. The joints 
may be either the usual mortice-and- 
tenon or dowelled butt-joints. Thinner 
wood may be used for the frame, if 
desired, in which case the plywood must 
be large enough to cover the whole of 
the back. This method of construc¬ 
tion saves cutting grooves. A suitable, 
moulding is added round the frame as 
indicated, and a drop-handle fitting with 
catch. This and the hinges may be 
fitted on the other sides to those shown, 
if desired. Two shaped brackets are 
fitted in front below the door, more for 
finish than strength, and are secured by 
means of screws through the top face 
of the bottom board. 

A fillet in. square is fixed all round 
inside the back edge, | in. back. This 
with the edge of the shelf and bottom 
are required for fixing the plywood back, 
which is in one piece. 
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I iGHTNESS, rigidity and simplicity of 
J construction are the outstanding 
features of the invalid table shown in 
the accompanying illustration (Fig. i), 
and the dimensioned drawings in Work¬ 
ing Drawing No. 18. 

Such a table can be easily constructed 
in a few hours by anyone familiar wdth a 
few ordinary woodworking tools. The 
outlay of only a few shillings for the 
materials shows an enormous saving 
over a ready-made article. 

The table has been designed for use 
with a single 2 ft. 6 in. wide bedstead 
having a low foot end, and enables the 
table to be wheeled from this end up to 
the patient. The span between the legs 
is sufficient to allow at least 6 in. on 
either side for overlapping bedclothes, 
The table-top consists of a plywood 
panel, -si- in. thick, supported on a 
frame, the long members of which are 
4 ft. long over all, and of i|-in.-square 
section yellow deal. These members 
are kept at tlieir correct distance apart 
by means of two |-in.-diameter dowel 
rocls~one at each end--wliich form 
convenient towel-rails, and | in. by i in. 
battens housed near each end, as shown 
iri the detailed drawing, a. Two cross- 
pieces of 2 in. by f in. deal further 
support the panel near the centre, as 
indicated by the dotted lines in the plan 
view. 

The long top members and end croSvS- 
pieces are rebated I in. wide and -A in. 
deep to allow the top surlke of the panel 
to lie flush with the frame, while the 
centre-supports are fixed flush with the 
bottom of the rebate for the same 
purpose. 

Two rails, 2 in, wide by f in. thick, 
are morticed into each pair of legs, as 
shown in the end view, the tops of the 
7 


legs being fixed to the top members by 
means of long screws. The legs are 
kept rigid by means of shaped plywood 
brackets j in. thick, which are glued into 
recesses or grooves cut in the undersides 
of the longitudinal members and the 
tops of the side frices of the legs, as 
shown clearly in the detailed drawing b. 



Strips of |-in. by |-in. beading having 
a rounded top are pinned along the 
outer edges of the table-top, as shown in 
the front elevation, to prevent articles 
from slipping off. 

To Construct the Table, start with 
the legs. These are r ft. i if in. long, of 
i|-in.-square section deal. Cut them to 
length and carefully plane to true 
section. Mark each leg for the mortices, 
whicli are 2 in. from the bottom and 
1 1 in. from the top, as shown. The size 
of the mortices is 2 in. long, | in, wide, 
and I in. deep. Cut the grooves I in. 
wide and | in. deep to a length of 6 in. at 
the top of the legs to take the plywood 
brackets, and then glue and pin the rails 
to the legs. Cramp them up tightly 
and leave to dry. 

Next, construct the top frame. Mark 
and bore the holes for the dowel rods 
in the centre of the inside faces. The 
centres for these are ^ in. from the ends, 
and the holes should be bored to a depth 
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Mark out the positions for the f-in.~ 
wide cross-pieces, and cut recesses f in. 
wide, 1 in. long, and | in. deep to take 
the ends. The top faces of these 
members should Hush with the top laces 
of the long ones. Now mark the 
positions of the two middle cross 
members, which are merely cut .squarely 
to length and listened by means of 
screws driven through the sides of the 
long members, Mark and cut the 
grooves, | in. wide and | in. deep, on the 
underside of the longitudinal members 
to take the brackets, and cut a shallow 
recess Ij' in. deep, | in. wide, in the top 
and inner faces to allow the plywood 
panel to He flusli. 

Prepare the two end cross-pieces and 
cut them to a finished length of i8 in. 
and then cut four pieces of |-in.”tliick 
plywood, in, square, mark the curve 
approximately to that shown, and saw 
them carefully with a fretsaw. 

The next step is to cut carefully the 
plywood panel for the top to a size of 
3 ft, 4| in. by i8 in. Great care should 
be taken in preparing this, to see that it is 
perfectly square. 

Drill the screw-holes through the sides 
of the long members to take No. 6 
gaiige«councersunk“headed wood-screws 
for fixing the cro.ss members, including 
the ends of the dowel rods. Counter- 


of the end cross-pieces, screw up, and 
then fix the middle cross bearers. 

Hrmsli some hot glue in the shallow 
recess for the edges oTthe panel, and also 
on the tops of the middle cross bearers. 
Place the panel in position and fix it 
down with |-in.-long panel pins spaced 
at distances of 6 in. 

Plaving glued up and fixed the end 
frames, consisting of the legs and their 
cross members, fix them to the tal)lc-top. 
These are fixed by means of 2.1-in. Net. 
8 screws, driven through the top frame 
into tile tops of the legs. Brush some 
glue into the bracket recesses and slide 
the brackets into po,sition, taking c;irc 
to see that the legs are square with the 
top frame. When the glue has set 
perfectly hard, fasten rlie beading along 
the top long edges with glue and panel 
pins, 

Stop up all the screw-lioles with 
plastic wood and then smooth the whole 
of the table with fine glass-paper held in 
a wood block, and work it in the same 
direction as the grain. The construc¬ 
tional work is complete after having 
fixed the rubber-tyred castors. 

To obtain a pleasing and durable 
finish, enamel is undoubtedly the best 
finishing medium. White, cream, or a 
light shade of blue is suggested; but the 
choice of colour must be left to individual 


sink the tops of the holes sufficiently deep taste. 

to enable the heads of the screws to lie Before applying the enamel, treat all 
well below the surface. knots in the wood widi knotting, and 

The parts may now be assembled, then give it a good coat of glue size. 
Get the glue-pot ready, and with plenty When dry, give a priming coat of paint, 
of hot glue join the parts together, followed by two hirther coats of {l;it 
.starting with the end dowel rods, and undercoat paint, not forgetting to glass- 
secure these with 2|“in No. 6 screws, paper the surface of each coat lightly 
driven in tightly. Then glue tlie ends before the next is applied, 
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AN INEXPENSIVE SIDEBOARD 



T ill? sicitflinard pictured in die accunv as lucks, l)inij,cs, screws, etc:., can |)t- 

panying drawing; has been desij^neci purchased at must wondcralt slitijts, 

to coiilbrm with modern conditions, now lo be loiind in nearly every little 


namely, simplicity comliined with town. 

uiilily. It lias the siruiglii lines so The Inirnework and le<3;s are con- 
popular to-day but is, at tlie same ' strucietl iVom stc)ck-sh.ed iiiaterial, reafiy 
time, as roomy tis possilde and suitable planed and trued. I he use ot this nut 
to any furnisliinp; sclieme, only considerably cuts clttwn the cost 

by elimiiiatinijS waste, Imt also disjH'iisits 
with much ledimis laliour in thesha|H.‘ ot 
Htiwinp; atid planitipi. 

Fil'ty shillings is the approximate coat 
of ilte material. The legs are htrnietl of 
i|*im stiiiare sectifin oak, 3 ft. lotig, 
costing js, per set of four. The rest, of 
the main framewitrk. door-frames, and 
the liaek Itoard at die top are rnutlt; from 
|-in. by 2-in. section oak sin'invtjorl, 
costing 4d. per foot run. Aliout i() scp 
ft. ol‘ figured oak-veneered itlywtmd 
will lit* rct|iiired for the top, sides, and 
door panels; iliis is listed at <;d. per 
sq. I't. 

Ordinary hirch-laced plywood of good 
quality will sulhce for the back and the 
In order to keep down the cost tis Ijoiiom of the cupboard, as they are 
much as possible, plywood forms the hidden from view. These items iiivolve 
major portion of the material. Tints, the use of about 14 sq.ft., which is priced 
the top is built up of l-in.-thick yellow at 4|d. per sq. fl Three 7-in. by jj-in. 
deal board, covered with a frin.-iliick prepared (,1-in, thick, finishcti) tieal 
oak-faced plywood, the edges being Iwards and the shelves will cost about 
liidden from view by means of half- 3s., and to this must he added ^s. for 
round iieading. stripwood, beading, fittings, etc. 

The interior of the carcass is divided I laving obtained the material outlined 



into two coitijiartments by means of a 
centre partition, which not only serves us 
a hearing for the top but also provides 
iwi) roomy eui)boards, capaiile of Iieing 
lilted wiili shelves if desired, 

Fuily-diitieiisioned drawings appear it: 
Working Drawing No. 19, and if diey are 
followed earefully no cliiRculiy .should be 
experienced in ctinsiruciion. 

The materials, including such Items 


above, start liy marking out and culling 
tlie tenons ttf the front and side top rails 
as shown in detail at a in Wttrking 
Drawing No. 19. The tenons art; i,V 
in. long liy | in. thick, and are cut i| in. 
wide to form a |»in. shoulder on the 
underside when fuiecl to the legs. 'Fhe 
ends of the tenons are mitred, as sliown 
in detail, to ensure plenty of surface for 
gluing. 
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The next procedure i*i to cut the 
bottom rails to exact lengtli, square the 
ends tind Itore tliem to take ig-in.- 
dianieter dowel pins, which are iifier- 
warcls glued into corresponding holes 
bored into the sides of the legs. 

Preparing the Legs.'-Stpiare the 
'ends and cut them to an overall size of 
2 ft. n in. This done, m:irk tlie tops 
for the mortices from the tenons already 
made in the top rails, tind tlien Ciireliilly 
saw down on the inside ol the mtirked 
lines to a depth of in., removing 
the waste with a sharp cliisel. Mark the 
positions for the bottom rails and the 
dowel pins on the side laces oi' the legs 
and bore the holes with a sharp jj-in.- 
diameter centre-bit to a depth ol I in. 

As the legs taper from full section at 
the lower edge of the bottom rails to i,}; 
in. section at the feet, they should Ik; 
carefrtlly marked at this position and the 
ends, and carefully planed to size. 

The next operation consists of assem¬ 
bling the frame and securing the joints 
with hot glue. When the glue is per¬ 
fectly dry, fix a back and a frtmi vertictil 
piece to support the partition panel, 
The front one is indicated at a in the 
front elevation. These are fastened 
with screws driven through the top and 
bottom rails at the back and front. Fix 
a fillet of |-in.-.square deal to the inner 
faces of the bottom rails to form a bear¬ 
ing for the bottom of the cupboard. 
The tops of the fillets should be lliisli 
with the tops of the rtttls. Tile bearers 
are fixed to the rails by means of il in. 
by No. 6 countersLink-lietided .screws, 
driven in from the inside. 

Before fixing the long back and front 
fillets, however, a piece of 2 in. by | in. 
planed batten slioukl be cut and lixed 
between the long bottom rails at the 
centre to form a central support for the 
cupboard lloor. 

A number of suitable lengths ot jj-m. 
by i-in. .stripwood should ntiw be cut 


and pinned to the inner side faces of the 
rtiils and legs to form su|)por(H or false 
rebates tigainst which the plywootl panels 
fit. The horizontal strips should be 
laid fiat with the narrow edge llusli xvitli 
the inside edges of the rails, keeping the 
vertical pieces—wliicli are, of course, 

fixed to tlie legs-.in line with them. 

Ikmel pins, J in. long, may he used with 
advtimage for fastening the strijts. 

At this stage the plywood panel for 
the Itottom of the lloor should be cut 
accurately to shape, not forgetting tii cut 
recesses at the four corners to clear the 
corners of flu; legs, and two recesses in 
the centre to clear tlie partition uprights. 
Tlu; floor is fixed with |-in. panel pins, 
spaced altout 6 in. apart. Cm the parti¬ 
tion panel and fix in between the two 
vertical upriglits liy means of a 
stripwood, pinned to tlie lloor and die 
inside faces of die verticals, 

The side and liack ptinels can now he 
cut to lit their respective rebates. They 
are kept in position by means of tliin, 
round-nosed heading I in. wide by jli in. 
thick, fastened down witli fine panel 
pins I in. long. 

If shelves are desired they shttuld now 
be fitted. They are supported by t-in. 
by |-in. cross-pieces, screwed to tlie legs 
iind the partition, and may be fixed so 
that the slielves come midway between 
die floor and the top, or any other 
convenient position. Two 7-tn, by |-in. 
hoards should be used for each shelf, 
which may be either bradcled or screwed 
down 10 the supports. 

The Preparation of the Top Board, 
—The 7-in.“Wkle ((S| in. finished) deal 
lioards should lie fitted together, long 
edge to long edge, with glued and dowel 
joints, and tiinher strengthened with a 
couple oi f-in. by 2-in. planed batiens 
screwed to the underside, and spaced 
alwiit 14 in. fmm the ends, When die 
glue is dry, the ends can be marked and 
sawn off squarely to length and skimmed 
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over with a sharp plane. Tills operation dowel joints. Ftilse relKites, as tised for 

should be followed by planing the long supporting the side panels, may be 

edges to true width, mimely, i ft. 8 in. eiuiikiycd for securing the dcjor parrels, 

The deal lop is tlien fixed to the top of but the strips forming the reltate slioukl 

the carcass by means of i|"in. screws be glued as well ;ts pinned, and it is an 

driven into the top rails, care lieing taken advantage to ujiply a small quantity of 

to countersink the heads well lielow the glue to tire edges of the plywood, 

surface. Now cut the plywood overlay Brass'hurt liinges sliould he used for 
exactly to size and apply a gfiod coat of lianging the doors. One leaf of tire 
very hot glue t(j the deal surfitce and the hinge should he let into tire edge of 

underside t)f the ])airel. Place the panel tire stile and the other into the leg, 

on top immediately, to prevent the glue to enaltle the doors to open and ckwe 

chilling, and apply pressure all over to properly, 

squeeze out as much glue as possible. A suitable ornamiiiiial lock of an 
Partially drive in a few panel pins here oxidised finish should be lilted to each 
and there, place as many weights as door, and a sinall dtHn-sitip ciinsisting tfr’ 
possiltle on top tiiul leave to dry. a small strii) of wood rmisi he fixed 
Wlieii you are perfectly satisfied that vertically to the side; face of the pariiiion, 
tire glue is quite set, remove the weights opposite each opening stile, 
and pins, fix the edge-beading and the The wliole of the outside of the side- 
back board. The latter is simply held board should l)e tlittrouglily smootlted 
in place with dowels and glue. down with line glass-paper and given a 

'Flu; doc)rs consist of simple panelled good coat of glue size. Stain of a suit- 

frames, the stiles and rails of which able shade tttdioice can then be carefully 

should be properly joined by means of applied and, when dry, tlie wliole can lie 

accurately-fitted rntirtice-and-stopped- polished with one of the many excei- 

tenon joints, or, if preferred, well-made lent proprietary polishing-waxes, 


A iVliullIilN UAdIINUx 

T his useful piece of furniture for sists of two .small cupboards, side by side, 

the kitchen may be made on quite suitable for small articles not In frequent 

simple lines by tire average liomc car- or daily use, such as .spare electric-light 

penter having a certtiin amount of skill bulbs, An open front shelf is provided 

in the cutting and joining of timber. in section 4 and this may Ire fitted v'itli 
TlredesignsliowninWorkingDrawing glass bottles or other marked containers 
No, 20, presented with this volume, has for tea, rice, etc, Section f is enclosed 
eight compartments. On the left are with a door to open downwards from tire 
two cupboards 2 ft. deep from hack to top edge, and when this is lowered the 
front. These are fitted with full-depth inner surface, fitted with an enamelled 
shelves, three in the top cupboard (No. i plate top for cookery work, exposes the 

in the drawing of the framework), and two sections behind, used for housing a 

two in the bottom cupboard (No. a), flour container and otirer materials k- 
None of tlK.se need extend to the front qiiired for cooking and pastry-making, 
unless required, Section 3 at the top con- The bottom central section has four 
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drawers, each of different depth, and a 
cupboard on the right with only one 
shelf, for larger articles, such as bread 
bin, etc. 

The last section, No. 8, is a full-length 
cupboard for brooms, mop, brushes, 
etc., and the inside of the door is used to 
accommodate an ironing-board. 

The first stage of the construction is to 
make the frame, the six uprights of which 
are each' 6 ft. 3 in. long, cut from 2-in. 
by i'|-in. yellow deal. The three side- 
rails are also 2 in. byji|- in. thick, and set 
to the front and back uprights, i ft. 9 in. 
apart. Mortice-and-tenon joints will 
give a more robust construction, 
although dowelled joints are more 
simple to make, and quite satisfactory 
provided a suitable-sized bit is used so 
that the holes are not made too large. 

All the frame members should be 
finished first, the dowels fixed into the 
rails and the uprights bored to receive 
them at the correct positions. The four 
uprights of the left-hand section may be 
assembled in stages, first the front pair 
with the three front rails, then the back 
pair with three rails. The rails at the 
sides, from back to front, are then added 
and the intermediate upright for the 
front of the centre section. The right- 
hand section of the frame is built up in 
the same manner, and the parts of the 
centre section added. The centre post 
and runners for the drawers should be 
fixed before the plywood sides are put 
in so that there is room to reach round. 
The fillets to support the bottom and 
various shelves are also fixed in each 
section while the framework is open, 
then the inner ply divisions between cup¬ 
boards may be added, and lastly, the 
shelves. The outer panels of plywood 
are added when the majority of the work 
is finished, and the'top is left until last. 

In the two cupboards of sections i and 
2 the shelves are | in. thick, and sup- ^ 
ported on runners or rails of i-in. by 


if in. stuff fixed between the uprights. 
Each complete shelf is cut away at the 
corners to clear the uprights, so that the 
shelf extends right up to the plywood 
sides and back. When several ful 1-depth 
shelves are fitted, many articles may be 
hidden if the compartment is crowded, 
so some of the shelves need not be made 
to fill the space right to the front, but the 
remaining sections of shelving may be 
stored away, for use later as required. 
Shelf No. 6 and the bottom have 
smaller runners. 

.Each back section is filled in with a 
panel of f(j--in. plywood, so that the 
outer surface is flush with the face of 
the uprights. Beading of |-in, by fin. 
section, for supporting the panels, is 
tacked to the uprights and rails by means 
of panel pins. The same section beading 
is used at the sides for the side panels 
of plywood, but the beading is set 
back to the edge of the rail. This leaves 
a space of in. on the outer face. The 
beading is fixed with its |-in. face to 
the side of the upright in each case so 
that there is ample surface for fixing the 
beading, and the plywood to the beading. 

Sections 6 and 7 are divided by the 
centre, bar and a plywood partition which 
is fixed more towards the catch side of 
the cupboard door to allow room for the 
side runners of the drawers. The front 
bars between each drawer are i in. thick 
by 1 1 in. wide. The side runners are of 
the same thickness and notched into the 
back uprights. A detail of this is 
shown in the Working Drawing.: The 
shelf of cupboard No. 7 is f in. thick and 
fixed to i-in. by if in. runners, the same 
as the others. This shelf can be fixed, 
of course, at any desired heighp 

The Four Drawers.—Each is a 
different depth, but other dimensions are 
the same, as indicated in the detailed 
sketch. The shallow one at the top is. 
lined with green baize and fitted with 
divisions for knives, forks, etc. 


Sections 3, 4 and 5 are set back 9 in. 
from the front edge, and extra uprights 
are used between the back and front 
centre pairs, and fixed to the top or shelf, 
which is I in. thick. The lower com¬ 
partment, No. 5, has a flap door i ft. 6 in. 
high by 2 ft, 6 in. wide, by i in. thick. 
At the back an enamelled plate is fitted, 
so that when this door is let down it 
makes a table for cookery purposes; the 
two compartments at the back contain the 
various materials and small appliances, 
such as rolling-pin, egg-beater, etc. A 
pair of strong butt hinges is required 
for this flap door, and a simple catch let 
into the outer surface of the wood so 
that no part projects. The top of this 
compartment is i in. thick, and also 
forms the shelf above. It is supported 
by 2-in. by ifin, rails fixed to the 
sides and back of the framework at that 
point. The two compartments at the 
top are enclosed by simple plywood 
doors. 

A suitable moulding is fixed along the 
top edge, starting from the back, along 
the side, and following the framework 
round to the back of the right-hand side, 
the ends being cut with external and 
internal mitres as required. 

The Door Frames.— All four are 
constructed in the same manner, dowels 
being ;Used to join the members, which 
are made out of 2-in. by |-in. wood. 
To the back of each frame I'-in. ply¬ 
wood is fixed by means of small brads. 
As the long door on the right may tend 
to twist, extra battens may be fitted at 
the back after the plywood has been 
fixed. From the outside the door looks 
the same as the pair on the left, except 
that it is not so wide. 

Hardwood dowel rod | in. in dia¬ 


meter is obtainable, and cut to length as 
required. The holes for dowels are the 
same depth in both pieces to be joined, 
so the dowel is sunk into one piece the 
same length as the projecting part. 
Glue should be applied hot to the dowels 
and the holes before fitting together, and 
to prevent the wood from splitting when 
the glued dowels are forced in, each 
dowel piece should have a small groove 
cut along the side from one end to the 
other. This will allow the surplus glue 
to escape, otherwise it will fill the space 
intended for the dowel, ajid tends to 
split the wood. 

Two butt hinges for each door should 
be fitted on the inside and let into the 
sides of the frame and the door so that 
only the centre part of the hinge round 
the pin shows on the front. This makes 
a neat and correct job. The appearance 
of many home-made cupboards is spoilt 
by putting the hinges on the outside. 
Four hinges should be used on the long 
door. Suitable catches and knobs may 
be 'obtained cheaply from any iron¬ 
monger. 

The whole of the top is covered in 
with sheets of plywood, fixed before the 
moulding is added, so that the edges of 
the ply are covered by the moulding. 

The design and construction shown 
may be adapted for a smaller cabinet by 
leaving out the right-hand long cup¬ 
board. Other alternatives are to build 
the centre sections only, that is, those 
marked 3,4,5,6 and 7. This would be 
suitable for use in a recess. The two 
cupboards of the left-hand section, built 
as a separate unit, would make a very 
handy fitting for the scullery, and with 
an alteration to the shelves could be 
made to take brooms and brushes also. 


7* 
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SIMPLE KITCHEN FITMENTS 


T he various devices described here will 
be found illustrated in Working 
Drawing No. 21, presented with this 
volume. 

The Folding Clothes-horse shown 
in Fig. I is made from any prepared 
wood, or rough timber of good quality 
planed to the sizes given and finished 
smooth with glass-paper, and may be 
left in this state or finished with white 
enamel for easy cleaning. 

Three frames will be required, each 
consisting of two legs' or uprights 
in. by I in. in section and 4 ft. long, 
braced across with three rails each i in. 
by I in. by 2 ft. 6 in. long over all. All 
six legs are cramped with the ifin.-wide 
faces together, and the mortice holes 
marked across them at the given dis¬ 
tances from the lower end for the lower 
pairs, and at 2 in., down from the top for 
the top rails. Each mortice is | in. 
wide and central on the i-in.-wide face 
of the leg, passing right through. 
The nine rails may be marked out in 
the same manner in sets of three and the 
tenons cut as shown. 

The bottom ends of the legs should 
be squared to stand firm, and the top 
ends rounded off with a chisel and rasp, 
and made smooth. When the rails 
have been fitted, glue and screw them 
firmly in place. Next hinge the three 
frames together, using stout upholstery 
webbing for the hinges. 

Commence by nailing one end to 
the outer face of leg a, just below' the 
top rail. Turn the webbing over the 
joint face, and nail it to the inner face 
of leg B. Use galvanised tacks with flat 
heads. Now fix the second piece below 
the first, to the inner face of leg A, 
pass it over the joint face and fix to the 
outer face of leg b. With two or three 


groups of webbing at each joint edge the 
horse may be turned in any direction 
and be folded flat. 

The Hinged Scullery Table shown 
at Fig. 2 will prove very convenient 
where space is limited, as it only projects 
3 in. from the wall when not in use. In 
the small modern house, fitments that 
fold out of the way when not in use are 
a boon to the housewife.' 

First make up the wall frame out of 
2"in. by I-in. finished yellow deal. Cut 
two pieces 2 ft. 6 in. long, and two i ft. 
10 in. long. At the ends of the latter 
pair cut the tenons | in. wide as shown 
in the detail, and notch the ends of 
the horizontal members to correspond. 
Through the i-in.-wlde face of each 
horizontal member drill two holes for 
the screws for fixing the frame to the 
wall. These should just clear the size 
of screw used. 

Cramp the two long pieces together 
and drill clearance holes through the 
2-in.-wide faces for the pivot screws of 
the brackets. When the latter are 
folded in there should be enough space 
between the back edge of the bracket and 
the inside of the frame to allow the 
batten underneath the table-top to pass 
between when lowered. 

Glue and screw the frame-joints 
firmly and use the finished frame for, 
marking the position on the wall for 
the plugs, by passing a long bradawl 
point through the drilled holes when the 
frame is held against the wall. The 
height from fiioor to table-top is left to 
suit the convenience of the constructor. 
A pair of stout butt-hinges are fitted to 
the frame without hindering the move¬ 
ment of the braclcets. 

The brackets are made of i-in. by 
if in. material with halved joints. The 
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back edge of the vertical member may' 
be rounded off if necessary for clearance, 
and the whole made an easy fit without 
being too loose in the frame. The 
fixing, by means of long wood-screws 
passing through the frame into the ends 
of the bracket, is best done with the 
bracket in the closed position. The 
ends, after having been marked through 
for holes in the frame, may be drilled 
for part of the depth with a smaller 
diameter drill to prevent splitting. 

The top consists of two boards, each 
9 in, wide, with i-in. by if in. battens 
screwed to the underside. The hinged 
top is covered with a piece of linoleum 
tacked on, and the remainder of the 
woodwork may be painted. 

Egg Stand,— A safe storage for eggs 
is provided by the stand illustrated in 
Fig. 3, and may be made in two or more 
sections as required. The top is 5 in. 
wide by 13! in. long, and has 12 holes, 
each i\ in. in diameter, bored at the 
centres shown. Supporting pieces are 
required at the ends only. Each support 
has a slot cut for lifting purposes, and if 
more than one stand is to be used, dowel 
pins are fitted in the lower edge to fit 
into holes drilled in the top face. 

Airing-rack.— Fig. 4 gives details. 
Two ends of fin.-thick wood are 
required, 3I in. wide by 20 in. long, 5 
round rods each | in. in diameter being 
used (obtainable in lengths of 8 ft.). 
The position of the ceiling joists should 
be found before any attempt is made to 
suspend the rack in position. 

Plate-rack.— The material required 
for the plate-rack (Fig. 5) is three pieces 
of wood I in. thick, 7 in. wide by 18 in. 
long for the top, bottom, and shelf, 
The last piece is cut i^ in. shorter to 
fit inside the frame, two sides, also 
I in. thick, are 7 in. wide by 24I in. 
long. At about Iri- from the 
front edge on each piece except the 
sides, mark a centre line and space out 


the positions for the fin.-diameter 
dowel rods. The 12 rods may pass 
through the shelf and the top, but not 
right through the bottom. The finished 
rack may be secured to two metal 
brackets fixed to the wall with plugs. 

The Food-safe (Fig. 6) is intended 
for use indoors in any cool, well- 
ventilated place. The back is covered 
in with ply or matchboarding. 

For the safe, make up two frames 
16 in. by 24 in. out of ij-in. by |-in. 
deal, fixing the top and bottom members 
into the verticals as indicated in the 
detail. The rails connecting the two 
frames to form the sides are also in. 
by I in., fitted with |-in.-diaraeter dowels 
at the ends for fixing into the frames. 
The centre rail on each side forms a 
ledge for the shelf-boards, which are 
removable for cleaning. Beading | in. 
by \ in. is nailed all round Inside the 
frame flush with the back face. To this 
the perforated metal is fixed and the 
edges are covered all round outside with 
a strip of wood, as shown. Both sides 
are treated in the same manner, and 
|-in.-thick bead is fixed round the door¬ 
opening to form a stop. 

The bottom and top may be ■ of 
matchboarding. The door frame is 
also of i^-in. by' f-in. material and 
enclosed with similar sheet metal as the 
sides. When fitted on hinges the door 
should be an easy fit for opening. 

The Draining-board (shown in the 
drawing at Fig. 7) is made to slip over' 
the edge of the sink, so the piece under 
the front edge is fixed at an angle to: 
give the top board a slope when in 
position. The gap between the back 
of this underpiece and the ends of tlie 
triangular pieces should be made to 
suit the thickness of the sink. Edging, 
i\ in, by | in., is nailed along each side, 
and the top surface is grooved with ^ a 
|-in. gouge to allow the water to drain 
away. 











down permanently to the ground, it is 
classed as a temporary hiiilding and 
therefore a tenant’s fixture which may 
be removed when desired. Thus, the 
building here described comes under 
that category, because it is merely fixed 
to the floor by means of bolts and nuts 
which can be easily unscrewed. 

Having accurately marked out the site 


before adding the finishing layer, it being 
protected, in the meantime, against 
extreme weather. 

When preparing the floor, bed in the 
holding-clown bolts, not forgetting to 
apply a liberal supply of grease to the 
threads above the level of the floor, to 
prevent rust, The bolts should be 
6 in. long and in. diameter and project 
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A Portable Garage 


one side flat on the floor, with the bolt 
holes opposite the bolts in the concrete, 
and lift up into position. In order to 
hold the side up whilst getting ready 
for erecting the opposite side, two 
lengths of 3-in. by 2,-in. stuff about 
10 ft. long should be used as supports. 
One end of each is nailed temporarily 
to the top rail near the ends and the 
other ends of the supports rest against 
heavy weights placed on the floor. 

Follow the same procedure with the 
other side and then the back, and fasten 
them together with stout screws or coach 
bolts 4 in. long, driven in from the inside. 

Place a washer on each holding-down 
bolt and screw on the nuts. 

Next, prepare the front as shown In 
the front view in the Working Drawing. 
Cut two 7-ft. lengths of 6-in. by 3-in. 
timber for the door-posts, and drill a |-in. 
diameter hole to a depth of 4 in. in the 
centre of the bottom of both pieces. 
These holes are for taking the dowel 
pins, which enter the holes already 
prepared in the concrete floor. The 
“pins” consist of pieces of |-in.-diameter 
heavy-gauge electrical conduit, or gas 
barrel of the same diameter. The tube 
is driven into the holes in the iDOttoms of 
the posts, allowing 4 in. to project. 

Fix the door-posts to the end vertical 
members of the side sections by driving 
in three 6-in. stout screws from the 
outside. Cut and nail on the lintel or 
cross-piece above the door and then fix 
the gable as before. Fill in the holes at 
the feet of the door-posts with neat 
liquid cement and allow it to set. 

Next fix a 17-ft. length of 6-in. by 
i|-in. deal between the morticed mem¬ 
bers of the gables, to form the ridge. 
The ends should project 6 in. at each end. 

Now cut 14 roof rafters, each 5 ft. 2 in. 
long, and carefully mark and trim the 
ends to an angle to correspond with the 
slope of the roof This done, fix them 
down to the top plates and the ridge 


board, using 6-in. wire nails for the 
former and 3-in. ones for the latter. 

When the rafters have been securely 
fixed, roof trusses consisting of 3-in, 
wide by |-in. thick battens should be 
nailed across each rafter in the manner 
shown in the diagram. The purpose of 
these members is to brace tlie sides of 
the roof and tie the walls to prevent 
them spreading out. 

The whole of the roof should now be 
covered with -|-in. thick roofing boards. 

A facia board of 3-in. wide by f-in. 
planed batten should be fixed to cover 
the ends of the roof boards. 

Now fix the external sheets of asbestos- 
cement. Four 8-ft. by 4-ft. sheets will 
be required for each side. Two similar 
sheets will partially cover the back, 
another is necessary for the doors, while 
an additional strip 8 ft. long by i ft. 
wide will be required to cover the centre 
space at the back. Two pieces 4 ft. 3 in. 
long by 3 ft, 9' in. wide can be cut 
diagonally to fit the front and end 
gables, while a couple of strips 7 ft. 
long by 9 in. wide for covering the 
door-posts completes the list of sheeting. 

The asbestos-cement sheets should not 
be less than J in. thick and they should 
be cut to allow a 3-in. overlap at the 
bottom of the floor plates all round;. 
As the sheets covering the sides butt up 
against the underside of the roof boards, 
recesses will have to be cut in the tops 
of them to clear the ends of the roof 
rafters. 

Flaving cut the sheets to length, offer 
up the first one at the door end, mark the 
positions of the rafters at the top edge 
and cut the recesses, bearing in mind 
that the long edges should come in the 
centre of the studs. Fix the sheets to 
the studs, including the intermediate 
ones, by means of i|-in. galvanised flat¬ 
headed nails spaced at intervals of 6 in. 
and not less than -I in. from the 
edges, leaving a small gap in. wide 
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between each joint. Proceed in the 
same manner until both sides are 
complete. 

The lengths of the end sheets are 
7 ft. 5 in., which allows 3 in. at the 
bottom as before and i in. bearing on the 
top cross-rail. Fix the two end pieces 
first and then cover the gap in the centre 
with the i-ft. wide strip. 

Do not cut out the window apertures 
before fixing the sheets, as these may be 
easily cut out with the aid of a padsaw 
after the sheeting is in position. 

The joints between the sheets are 
covered with planed and slightly chamfer- 
edged battens, 2 in. wide by | in, thick, 
and for the sake of appearance a cover¬ 
ing strip can be fixed over each inter¬ 
mediate stud. Before fixing the battens, 
give them a good coat of creosote, if this 
is to be the finishing medium, or, if 
paint is to be used, treat any knots in 
the battens with “patent” knotting and 
then give the strips a good priming. 

Covering the Roof.— The “gauge,” 
or the distance between one horizontal 
edge of one course to another, is, 
for centre nailing, half the length of 
the slate minus the amount of lap. 
This, with a standard slate, namely, 
iy| in. by lyf in., allowing 2-| in. lap, 
which is the usual allowance for this 

, , ,,, lyf: in."2|:in. 

type of roof, will be--= 

6| in., or, in other words, this is the 
amount of each course that will be 
seen. From this it follows that each 
slate covers an area of 61- in. by 15I in-} 
or 102I sq. in., and the number of 
slates to cover 100 sq. ft. will be 

approximately. 

1025 

As the area of the garage roof is 170 
sq. ft. or, say, 175 sq, ft., the minimum 
number of slates required to cover the 
area will be 11x140=245. To this 
niimlifr must- he added a sufficient 


number of slates to cover four extra 
courses—one at the ridge and one at 
the eaves on both sides of the roof. 

The slates are laid upwards from the 
eaves and a double course, as mentioned 
above, should be fixed at this position, 
while the bottom of the slates should 
overlap the edges of the boards by 2 in. 
The overall length of the eaves slates, 
or lower course, will be gauge plus lap 
= 6|- in. 4- 2| in. = 9I in. This course 
will be entirely covered by the next. 
The bottom course slates may be easily 
cut to size by scoring with a chisel and 
breaking over the straight edge of a 
piece of batten. Another double course 
will be needed at the ridge, which will be 
partly covered by the ridge. 

' The chief points to observe in fixing 
the slates are to keep each course per¬ 
fectly parallel and the vertical joints of 
alternate courses strictly in line. 

The best kind of nails to use for fixing 
the slates is the galvanised-wire type, 

in. long. 

Having completed the slating, a suit¬ 
able roof ridge should be fixed. This 
article, made of asbestos-cement, can 
be had in various forms, and can be 
obtained from most builders’ merchants. 
A triangular-shaped ridge having a 
slope of 25° is recommended, the 
standard size of which is 24 in. long 
plus 4 in. overlap, and 11 in. wide. 
The pieces are fixed by means of 
screws driven into the top of the 
ridge board. 

The Doors.— All that remains, to 
be^done now is to make and hang the 
doors and windows. 

A little care is necessary in making 
the doors, details of which appear in 
the Working Drawing, otherwise it will, 
be found in a very short time that they 
will drop and bind on the ground. 
The distance betw.een the door-posts is 
7 ft. 6 in. and the height from the floor 
to the cross-rail is 7 ft. Therefore two 
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fluors, ^ ft, 9 in, wide ynd 7 ft. 
iiii'h, will he re{|iiired. 

tiui nff and plant; up 4 stiles or up¬ 
rights 7 ft. knig and 6 rails 3 ft. 9 in. 
in length ol'3-iii, Ity wn. stuff, and make 
the dtMirs with proper moniee-and- 
tenon joints, and etn in the Itraces after 
framing up. I’lane olT | in. from the 
liottoms to allow ftir ground clearance, 
cover tile frames witli a sheet of uslicstos 
nailed from the outside, and cut the 
edges Ihish with the framing. 

Oblain two pairs of medium weight 
wrought iron reversible gate hinges and 
fasten them to the top and bottom rails 
by driving the lisirig-screws through the 
asltestos covering. Offer tlie doors up 
into position and after allowing for 
ground clearance, mark tlte positions for 
the liiiige cups on the side panels. Fix 
tfte bfitiom cups and drop the hinges into 
position and then finish by fixing the 
[op cups. The object of allowing the 
stiles to project beyond the top and 
bottom rails will now become apparent 
—tliere would not be sufficieni room for 
the hinge cups (tihwwise, 

Nail a |-in. by f-in. fillet on the 
under face of the top cross-piece to act 
as a door-stop, and screw a a-in. by f-in, 
planed batten to the long opening edge 
of the riglit-hand door, Tliis strip 
siiould project 1 in. beyond the edge to 
overlap the other door when closed, 
and prevent tfie entry of rain water, 
Fix a sltooting holt at tlie top and a 
similar one at the; boiiom of the opening 
stile of tlie left-hand door, chip out 


concrete to alltnv the lower liolt to slini*i. 
and drill a hole in the cross-pieta* for the 
iiilier. Finish the door Ity fixin-.*; .< 
9-in. hasp and a padlock. 

The Windows should In* made tf* 
open to give atlapiate veiiiilatiou when 
Wf)i;k!ng within. The apertures in the 
framework, wliich are i it. 10 in. wide, 
should !)t‘ provided with sills 2 ft. ,j in. 
long by 3 in. wide and 2 in. iliiek. luieb 
sill is cut out to lit lietween the iijtrigbts 
and allows a projection of 3 in, (tit Itotli 
sides of tilt; window Ir.tme. The tops 1 if 
the sills should slope otF low.irds tin* 
front and Ite channelled on the undmside 
about i in. or so from the front bottom 
edge to prevent water pentirating the 
jtiint. 

line the sides and tops ttf ihe window 
apertures with 3|-in. liy Tin. planed 
stuff and tlien make and lit the •studies. 
These should lie made of itrejiaret! hi‘:u 
)’ellovv deal, 2 in. wide by i| in. rliick. 
and the rails and stiles should be fixeti 
together with mortice-and-tenon joints. 
To save the labour of planing the 
rebates for holding the glass, false 
rebates consisting of ,!-in. by ^-in, 
strips can be bradded to the insitle 
faces of the sashes, keeping the liack 
edge of the strips flush with the ftacks 
of tlie frama. The sashes should then 
be knotted and given a good coat of 
priming paint, When dry the sashes 
can be glaad wirlt ii-oz. glass, 'fbey 
should then be tested and eased if 
necowry, and then liung from the tops 
by means of butt [tinges. 







METAL WORK 

METALS AND THEIR USES 


N kahi.y everyliody knows that a metal 
is an opacjue substance which can¬ 
not Ite dissolved in water but is capable 
of being melted by the application of 
heat. An alloy is composed of two or 
more metals mixed together when they 
are in their molten state. A metal is 
said to be tttnacious if it is tough, and 
ductile if it can lie liammered to shape 
or drawn out easily without injury. 

Cast Iron or Pig Iron,, as it is 
sometimes called, because tlie iron is 
cast into moulds called “pigs," is impure 
iron, the chief irnpiirilies being such 
substances as sulphur and phosphorus. 
These elements in iron give different 
properties, Cast iron has an appreciable 
amount of carbon in its composition- 
over 11 per cent.—and is crystalline in 
texture. It is brittle and not at all 
ductile, which means that it cannot be 
hammered wiiliout injury. When the 
“pigs" are heated to a high temperature 
it melts - approximately at about 2750" 
Fahrenheit-and is then usually poured 
out into a mould, made of sand or other 
material, the resulting shaped metal 
being termed a casting. Cast iron is 
extremely strong in compression but 
very weak in tension, or in oilier words, 

it takes a much greater force.about six 

limes—to crush ii than to pull it apart. 
For this retison it is used largely for 
.supporting pillars in constructional work 
and also for the framework of machinery, 
etc. Cast iron is useless for objects 
subject to bending. 

There are two common varieties of 
cast iron, known as white and grey, 


White cast iron is smooth and white, 
while the grey variety has a compara¬ 
tively rough surface, but has the advan¬ 
tage of being easier to work. Small iron 
castings should be made of grey iron. 

Malleable cast iron is ordinary cast 
iron treated by burying the casting in an 
oxide of iron called red haematite. The 
casting is placed in a furnace and is kept 
red hot for a length of time according to 
the size of the casting. 

Wrought Iron or Malleable Iron is 
made from cast iron after all the impurities 
have been removed. It is fibrous in tex¬ 
ture, tenacious and soft, and is therefore 
easy to work. It can be forged into shapes, 
hammered, drawn or rolled into sheets 
when heated up to a cheny-red colour. 
Wrought iron contains not more than 
0*25 per cent, of carbon, and its strength 
is nearly equal in tension and com¬ 
pression; its melting point is 3250° 
F, This kind of iron is used extensively 
for ornamental work, horseshoes, etc. 

Steel contains more carbon than 
wrought iron but lias less carbon than 
cast iron. There are two common kinds 
of steel, called soft or mild steel and hard 
steel The former has a fine, bluish- 
white colour and can be filed, drilled, or 
turned quite easily. Mild steel is used 
largely for making parts of machinery 
and engines, and for structural purposes. 
Hard steel or cast steel, siicli as that used 
in making tools, can lie cast, forged, 
tempered and hardened by first heating 
it to redness and cooling it in water. As 
the amount .of carbon in hard steel deter¬ 
mines its hardness, the steel used in 
200 
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miikini!; ;i ra/.or liladi!, which mu*it have a 
ver}'keen edge and in tlierefbre hard and 
lu'itiit', ujiitaitK more carhon in its 
composition than that: of the steel used 
for making a cold chisel, which does not 
{■c(|uire such a shttr]') edge hut inticlt 
greater strength. Hard steel is flillicidt 
to work, so that it is usually annealed or 
softened Iry lieating the metal to a red^ 
heat and gradually letting it cool oil 
before being worked upftn. The more 
slowly die metal is allowed to cool, the 
softer it will be. 

Copper is an extremely ductile and 
mallealde metal, for it can reatlily be 
hammered to slia|)e when cokk It can 
be rolled into tliin sheets, tmd it catt also 
be forgetl and cast liut not welded. It 
is an excttllent conductor of lieat and 
tdectricity, and is extensively used for 
making electrical tipparaiiis, t^'ctric 
caliles, steam iiilies tmtl in making 
alloys. 'III!! rhdting point of copper is 
1996'’ ]■', 

Brass is a jadlowish-coloured alloy 
made liy mixing copper and ‘/inc together 
when they are in a molten state. It lias 
mtiny difjt;rem (lualiiies depttnding upon 
the amcHint of copper and '/inc the alloy 
contains. Ordinary common brass, fior 
instance, contains about fif parts of 
copper and 35 parts of zinc. Brass is 
mallealilc tmd cluctile but harder than 
cojtjter. It is specially useful for making 
small cast pans of machines. It is easy 
to drill, turn, file and stilder. 

Lead lias a biuisli-grey colour and 
is the heaviest and softest metal. It 
melts at a low lemperitiure—fiio'' Iv- 
and has great resistance to tin? action of 
most iidds. It is used largtfly for making 
cold-water pipes, coverings for electric 
caliles, clumiical tanks, and electric 
siorege batteries. Lead Is extremely 
ductile ami can lie easily cast. 

^inc is a hlnish»white rneta! used 
principally for making alloys. It is 
also ettiployed in ilie process of 
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galvanising iron. The mdting point 
of /.inc is yKf' F. 

Aluminium H fate of the lighti'st 
common metals himwn, It is duciile 
and (juiie easy to work, l »m it has a nasty 
knack of Slicking to tlu* tools. It can 
he drawn into wires and hammered into 
sheets; it can also he cast into shapes. 

Aluminium is a diflktiii ima.il to 
solder unless a special flux is used. It 
is not a particnl.iiiy foui'h mei.il, Inn 
hardens a lot when worked ami n:(|uircs 
fretjueni annealing. 1‘lie hardness am! 
tensile strength of alnminiiirn are ecpia! 
to those of any metal except steel. 

Dtiralumin is an alloy consisting of 
t )6 per cent, aiuminiiim, 3 |K’r cent, 
cojiiier ami 1 per cent, magnesitiin. 

Tin melts at a hiw temperauire, 440* 
F., anti as it does not rusi it is one of our 
usd’iil metals. Tin is chiefly used iiir 
making alloys, sucli as 1 yiit! metal, solder, 
etc,, and also for coaling thin sheets of 
iron, called tinplate. 

Bronw ttr Gun-metal is a reddish* 
yellow coloured alloy, ami is ciimptised 
of almui nine jiarts of coftper ii» one of 
(in. If is iisetl extensively for baring!? 
of machinery and pinion wheels, 

Phosphor Bronze is an .ilhiy con¬ 
sisting of «iidinary bronze with fht* 
addition of 1 per cent, to 4 per cent, of 
pliosplirirus, Its tensile strength is 
greater titan iliat of ordinary gun 
metal. 

Manganese Bronze is an alloy of 
hron/e and fefro-m;mg.ineHe, It has 
aiwu! the same strength and toughness 
as mild steel and cm lie forged and 
rolled. As it resists ilie corroding 
action of sa-waier it is largely used for 
ships’projiidlers. 

Type Metal is an alloy of lead and 
antimony that do« not shrink when 
cast. Clean and sharp small castings 
an b made tjuiie easily by melting the 
alloy in a plumber s ladle ox er a gas-ring 
or fire. 
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A^lctAi.-woKKiNc; tools Clin he divided 
LVl iiiKjcr t\y,, lieads'—lKiml tools and 
machine utols. Ilio fomier comprise 
all the various cutting and otlier tools 
wliich cm lie hand-applied to ilie work, 
while the latter include .such miidiincs 
as lathes, drilling macliines, emery 
wheels, diapers, etc. 

1 he following paragraphs give a brief 
survey of the tools most commonly used 
in anniteur metal-vsirk. 

Hammers come first on tlie list. 
I lu'se are not the kind the carpenter 
uses, lliey are specially shaped for 
metal-working (engineering). Tlie most 
useful are those shown in Figs, i, 2, 
and 3, Tlie cross-paned hammer (i) 
is the most useful of all, It should have 
an ash shaft, and it is advisable to Iiave 
two sizes'—one having a head weighing 
aittmr | lb. and another with a i-lh. liead. 

The round-paned hammer illustrated 
at 2 is extremely useful for riveting and 
holhiw work. Such a hammer having 
a f-lb. head will be found serviceable 
for general work. 

The straiglu-panecl hammer (3) is 
nm so much in general use as the tools 
mentioned above, but is very valuable 
for axvkwarcl jobs wliere a cross-paned 
toctl could not be conveniently used. 

If heavy work on the anvil is con¬ 
templated, a small .sledge-hammer may 
he required. One of 4 to 6 lb. weight 
will be the most useful, and it should 
he fitted with an ash shaft of about 2 ft. 
to 2 ft, 6 in. in length, 

An Anvil is an extremely useful tool 
in the metal-worker’s .shop but, unfor- 
mnatdy, such tools are expensive. A 
2H-lb, cast-iron anvil with a chilled face 
is handy for work of a light nature, if 
carelully used, A small wrought-iron 
steel-faced anvil is the proper tool for 


heavy work but will cost about twice 
as much as the cast-iron type. An auml 
should stand on a sttlid block sawn from 
a tree-trunk. The latier should he at 
least 8 in. in diameter Ity about a foot 
higli, standing on a foundation of sand, 
A serviceable type of anvil is illustrated 
in Fig. 4. 

The Vice.— You will not be able 
to proceed very far with metal-work 
without the tdd of a suitable vice, for if 
you wish to saw a piece of metal the 
material must be rigidly and firmly fixed 
to tlie bench. 

Fig. 5 si tows a useful type of en¬ 
gineer’s paralId-jawed liencli-vice, It 
consists essentially of two jaws, a screw, 
and a base. 'Ilie hack jaw is stationary 
and is in one piece wiili the base. The 
front jaw is the movable one and it 
can be either opened or closed by the 
movement imparted by the steel screw. 
Suitable holes are provided in the base 
for fixing the tool to the top of the bencli. 
The work is placed lietween the jaws 
and the screw tightened up in the same 
manner as a arpenter’s vice. 

The jaws of most good parallel-type 
vices are fitted with liardened steel strips 
having roiighened faces, The strips are 
let into the castings and secured in 
position at the tops of the jaws by means 
of countersunk-headed screws. 'Hiis 
desirable feature ensures a perfect grip 
on the work and allows tlie pieces to he 
easily replaced when worn. 

Quite a lot of useful work an he' 
accomplished in a vice having jaws 
3 in. wide wliich will open to about 
tlie same extent. 

Smaller vices for screwing to a mhle 
by means of a wing bolt are to he 
obtained, and prove very useful for 
gripping very small work. 
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An important point to observe when 
using a vice is to fix a pair of soft metal 
clamps between the jaws when working 
upon finished surfaces, otherwise the 
work may be badly marked by the 
hardened jaws. Fig. 6 illustrates a pair 
of clamps suitable for the purpose, 
which can be easily made of tinplate, 
sheet lead, or brass. 

When purchasing a vice do not be 
tempted to buy one of the fancy types 
which combine anvil, pipe-grips, bend¬ 
ing jigs and a host of otlier devices. 
They are generally of inferior quality 
and are expensive. Avoid also “quick 
grip” vices. Only the best of these are 
good, and the extra outlay is only justi¬ 
fied in cases where they are used on 
repetition work. 

Files are to be obtained in'a wide 
range of size, section and cut. The 
most useful are the “bastard” cut, in 
half-round, round, and flat; they should 
be from 7 to 12 in. in length. Small 
sizes can be had in the same sections and 
in three-square and square for small work. 

Chipping-chisels, sometimes called 
cold chisels, will be found very luseful 
for numerous purposes such as roughly 
shaping a piece of metal before finishing 
it off with a file, cutting off pieces of 
sheet metal, cutting grooves, etc. 

There are several types of chisels, 
each useful for its particular purpose. 
The flat chisel illustrated at a in Fig. 7 
will suffice for ordinary work, and for 
general roughing-out the cross-cut 
chisel represented at b will be most 
useful. Both types can be had in various 
lengths and widths of cutting edge. 

Unlike the woodworker’s chisel, the 
metal-worker’s flat chisel has two 
bevelled faces whicli form the cutting 
edge; the angle formed is more obtuse 
than that of the carpenter’s tool. 

A Bench-drill (Fig. 8) should be 
included in every metal-worker’s outfit. 
A useful size is one to drill holes up to 


I in. diameter and having a 3I in. 
vertical travel. A machine having a 
self-feed is to be preferred to one fitted 
with a hand-feeding device only, and 
is well worth the little extra expense. 
The drill-spindle should have a self¬ 
centering drill-chuck for holding the 
drills, while an assortment of good 
quality twist-drills for iron and steel, 
and straight-fluted ones for brass should 
be provided. 

A Hand Drill-stock, as illustrated in 
Fig. 9, should supplement the bench- 
drill, as it can be utilised on work 
where the use of a bench-drill would 
be impracticable. A hand-driven drill- 
stock is one of the most useful tools 
to have in the workshop and can be 
used for drilling holes up to ^ in. 
diameter. 

A good firm hacksaw-frame, with 
blades, is essential for cutting metal. 
This appliance consists of a frame into 
which a saw-blade is fixed and a handle 
by which the tool is held. 

Hacksaw-frames can be had in several 
types, some being made so that they 
can be adjusted to suit different lengths 
of blades, while in another type an 
arrangement is provided for turning the 
saw in different directions to cut upwards, 
downwards or sideways. 

A good type of hacksaw with blade 
attached is shown in Fig. 10. This 
type combines the two desirable features 
mentioned above. A glance at the 
illustration will show that the blade is 
held in position by means of short 
projecting pegs arranged at the top and 
bottom of the frame, the ends of the 
blades having holes made in them for 
the purpose. New blades can there¬ 
fore be put in very easily and quickly. 
The nut at the top is for tightening up 
the blade as in a woodworker’s fretsaw- 
frame. 

Hacksaw-blades may be obtained in 
various qualities with either fine or 
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foarsc tuili- ari' many rxcclkmi 
oni^H on ilin matb!. 

I'br yyiit'oi! jii!i'j‘iO'’if.'s a Iiladn 
is a liiiMfiy !o DM', loir I'liiiin!'; 
tnilr! sicn! and cast iron ., cicm clioi*M‘ a 
l:iki(k‘ liuviiif' aljinii 14 icctii to i!k‘ incli, 
wliilt! for siuinji; liard stroi a liner 
fk*|,^ri!ij ol t:iiarsi'n(;‘»s is reconinii'tKk'd 
-Hay 24 10 llu,' inch, for all-roiiiifl 
work a likide liavint.( iH ictili jier inch 
wi!! !k! found cioin? suiialtk*. 

Tilt! wax' to iisf a liacksau- is to fix 
tlk! work firmly in dif vitr close tiji 
to ilu! jaws to obviaii- viliraiion as iiuicii 
as possilik- at iilioiii die lu'spdit of slit! 
dbow when you an* staiidin;; uprii'ht* 
Inseii the likide inu! the frame so that 
the lanli cut on the outward jaroke, 
that is, away front the openiior. i iyhien 
up tile lensioioiHif titdiily, as da- iilade^ 
.shoiikl lit? rip,id. Coasp iht* handle tti 
tlic saw in tile riphi hantl ml |f.ri|;i die 
Ollier (!nd at the top with the left, 
holding it peiikily siraighi. Kow 
gently pusli the mol forwarti on the 
work, using a su-ady, even pitssnre right 
to lilt: end of die ciitling stroke; then 
relieve die pressure and tlraw die tofil 
liaek to its original posiiiom liepeat 
die process until the ineial is nearly 
severed, when the pressure slimtid he 
gradually relievetl. 

You will lind it an advantage to make 
a nick in the meial liili a file at the 
recjuired position before iHiginning the 
cut, as iliis jirecaulion teili prevent the 
saw sliding sideways on the firta sirtike, 

One of the chief ptdms to observe 
when using a hacksaw is not to twtsi 
die blade, otherwise the inevitable resuli 
will fie a liroken lilatk*, Ijecauw liacksaw- 
hlades are hart! and lirittle. Another 
oliservaiion to note is dial the speed 
for cutting varies with differem mcials. 
Wlien cutting iron or steel the number 
of ciiiiing-sirokes per miriute iliouid 
Ik in the neighliourliood of Some 
w'orkers prefer to lubriatc rite »aw» 


Idade. Tins is iinm-cessary and genor- 
ally caiisoH the lecih lo slidt: itvcr tin: 
wnrk instead of biting inm if. 

l-or sbar|ieniiig look, a wet grind- 
sioiie is still tin- iiesi tool, bin it is 
exiM'iistvi-, A Hinal! emery grinder m 
clamp till the la-nch fas iliii-aralefl in 
lug. 11) is now largely tiseti. In select¬ 
ing an eniery grinder the esseniial point 
i-i to see (hat it can lie tsisily rotated at 
a very Itigh speed. The higher the -.peed 
the less the wear of flu* wheel, I’oot- 
operaied emery wheels are, of com se, 10 
be prelerretl to hand-opeiaieri otu-s, 

Tips and Dies are the tools used 
for making internal and exti-rnal -.eo-w- 
threatK fiv hami, Tlu-y can be had for 
cniling Whiiworih, B.A. (Briib-b As-a»d- 
ation) and variouH other M.mdaidhed 
screw-threads. A good way to go 
about the provision of these tools i-, to 
laty them separately as retjuired. This 
mmhod of buying as wanted is eht-.ijier 
than purchasing sets, w-hich generally 
contain a number of sires never likely 
to Ik used liy htirne workers. 

The method of cutting threads with 
hand-operated mob is fully exjjiaiiied in . 

a sub8«|uent article. r 

S0ld«rfiJ|-iroM,-”''Fttr soft Milder- 
ing, a good-sired copper bit (lug. 12) is j 

necessary. The larger the lKlle^ as | 

very small soldering-irrtns lose heat too 
quickly to k usebil eseept htr the 
smaltei work, A copper bit weigiting 
about I Ib. will aiflire for general work, 
including most liourehold repairs requir- | 
ing an appliatiion of solder. ^ | 

Tlte bit should bve an iron shaft, I 

flatiend, divided and riveted through | 

iltt coppttr, and it should have a | 

long l»ch handle. Avoid a soldering- } 

iron where the shaft « screwed into the | 

copper, ai it invariably becomes loose f 

and coniK|uent!y very awkward to use, ? 

For hsiiing the iron a good clear 'f 

fire can te used, but an eighieenperiny 
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rectangular loaf-tin makes a better and 
more ceonomieal lieater for the iron. 

A, blowlamp, using either paraffin or 
petrol, may Ik rigged up to heat the 
soldering-iron, with a little ingenuity. 

blectric soldering-irons are ideal 
where current is available, as the bit is 
self-healing. 

Spanners are necesstiry for amateur 
engineering work. The adjusttible type 
of spanner is useless unless of good make. 
A useful wrench for tiwkwarcl corners 
is tlte engineer’s favourite “Clyburn,” 
illustrated in Fig. 13. A d-in. size 
has a span of | in., while a 10-in. one 
has a span of i in. 

It is advistible to have a set of thin 
double-ended spanners. A set of sucTi 
spanners will lit eight sizes of nuts for 
Whitworth bolts from | in. to f in. 
diameter, 

“Quick grips” are useful for pipe 
work, stud extractions and work of a 
similar nature. The “foot-print” grips 
are the l.)e.st. 

For the motor-car owner who carries 
out the majority of his own repairs a 
set of box spanners is almost indis¬ 
pensable. A set of four double-ended 
box spanners and a tommy bar for 
turning liiem will deal with nuts from 
fs in. to I in. 

Screwdrivers for engineering work 
should have extra strong handles. A 
suitable type where the blade and 
handle are in one, with wooden sides 
secured with rivets, is represented in 
Fig. 14. The ordinary joiner’s screw¬ 
drivers are not suitable for engineering, 
neither are tlte various kinds of ratchet 
screwdrivers. 

Fig. ly illustrates a useful pair of 
square-nose pliers with side cutters 
for severing wire. At least two 
sucli tools should be included in the 
metal-worker’s outfit, one about <J in. 
long for dealing with large work and 
a lighter one for small work. 


A Pair of Hand-shears is necessary 
for cutting sheet metal. This useful 
tool is shown in Fig. id and retpiires 
little explanation. It is very much like 
a pair of scissors, except of course that 
it is much more robust. .Several patterns 
of shears ^re to lie obtained, but you 
will be well advised to get a pair of 
straight “snips”“““as the tool is often 
called““8 in. long, wliicli will give a 
cur of about 2 in. 

The Engineer’s Rule is made of steel. 
This is necessary liecause very accunite 
measurements are generally required. 
.Such rules are sometimes provided with 
metric as well as Englisli scales. The 
metric scale is divided into centimetres 
and miliimetres, while the English scale 
is in inches and subdivided into eiglitlis, 
sixteenths, tiiirty-seconds, and sixty- 
fourths of an inch. A d-in. rule is a 
handy size for small work, but for larger 
work a 12-in. rule will be required. 

The Engineer’s Square (Fig, 17) is 
also made entirely of steel. It is used, of 
course, for setting off lines on ti surface 
at right-angles to a given edge, testing 
accuracy of work, etc., in the same 
way as a carpenter’s square is used on 
wood. 

A good type of square for general 
work should be provided with a tliin 
blade about 4 in. I6ng fitted to a thick 
stock. 

The Sc)riber,--As a pencil cannot be 
conveniently used for marking metal, 
the necessary marks are made by means 
of a scriber such as that shown in Fig, 
18. The tool, in its simplest form, 
consists of a thin rod of hardened steel, 
one end of which terminates in a sharp 
point. A scriber of this type is easily 
made with a lengtli of fin, diameter 
silver steel rod about 8 or 9 in. long, 
by filing or grinding one end to a sharp 
point and then hardening the tool. 

Dividers suitable for, metal-working 
have a spring head and side adjusting 
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screw wliiiii provides a ready means of 
making accuraie adjustments. 

The Centre-punch (Fig. 19) aldiough 
small in size is nevertheless an important 
tool. It is used principally tor marking 
the centres of holes fur drilling, marking 
out a piece (tf work preparatory to 
liling, sawing, etc. 

Centre-punches are made ot hurciened 
Hteel, one end being ground to a point. 
For heavy work the point is ground 
U) an angle tsf 45", while a sliarper 
pointed tool, having an angle of 60 , 
is used for work of a ligliter naiun!. 


iron casting having a ])eriectly llui and 
true surkice, It is used for laying out 
work and for testing the accuracy of 
flat surfaces, 

Surface-plates are very expensive to 
buy, and for this reason tire seldom used 
fry" die amateur meeiuinie. A good 
substitute for such a plate is a piece of 
thick plate glass supported by a wooden 
framework or base. 

The Bench, if possiltle, should be 
built into the wall of the workshop, since 
a deal of wrenching and bending is often 
necessary, which woidd pull a detached 



The Scribing-block.--Where much 
fitting and turning is to he done, 
scril)ing-l.)lock--or siniacc gauge-is 
necessary. It is ^^enertijly used in 
cuniunction with a surface-plate lor 
accurately marking out pieces of metal 
previous to being^ worked upon. A 
simple form of surface-gauge is the ime 
sitown in Fig. 20, It ettnsisis of :i 

vertical pillar-.usually of mild steel -. 

fixed into a cireular liase, the under 
surface of which is undercut to ensure a 
perfectly true hearing surface. A scri lier is 
fasieneti to the rod by means ol'a clasping 
device ftrovided with a wing-nui wliicii 
allows the lieighi of the scriber to he 
adiusied to any desired lieighi and aiigle, 
'lilt! professional engineer's surface- 
pkiie is generally in tlie form of a heavy 


Irench about the floor. If it is not 
possiljle or desirable to fix the bench to 
die wall, it may he screwed to the floor 
with strong angle-brackets. A suitable 
construction is sliown in ilte drawing 
(Fig. 21)) illustrates the arrange¬ 
ment of the legs, Itearens, rails, etc. 
Suitable dimensions art* shown, except 
length, which will Ite such as to suit the 
space availahki. The little extra outlay in 
having stout frame- and to]>*members 
will be well invested, Finish is of no 
great importanct* except on the front and 
top, which should he planed. The rest 
could well be left rough as from the 
mill, but planed up if a neater finish is 
desired. Great strength is the prime 
importance, especially at the leg which 
supports the vice, 


An engineer’s Irench should be of 
sucli a height that, with the vice fitted, 
the top of the vice will be 3 ft. 4 in. 
above the floor level. Since the vice 
will stand al;)out 4 in. above the bench, 
the bench-top will be 3 ft. high. 

Reference to the drawing shows that 
the legs are 2 ft. 10 in. long and 3 in. 
square. Tlie top rails are 2 ft. 5 in. by 
5 in. and 2 in. thick. They are let into 
the sides of the legs to a depth of i in. 
Tlie bottom rails are 4 in. wide and of 
the same thickness and length as the 
top ones. The legs are placed at suitable 
distances apart to suit the length of 
space available. For a small bench 
three pairs of legs 2 ft. 9 in. apart will 
be suitable. 3-in.-wicle rails are fixed 
against the legs behind and above the 
bottom rails along the full length of 
the bench, and diagonals are nailed on 
the back as shown in the side and front 
viewes. The diagonals are cut from i-in. 
stuff and are 3 in. wide. 

The top consists of two sound deal 
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planks, 2 in. thick and eaclt 8 in. wide, 
and txyo similar ones of i in. material. 
The front planks are laid direct on the 
top rails or bearers and screwed down. 
The I-in. boards are fastened to strips 
of i-in. stuff supported by the bearers 
to enable the tops of all four boards to 
lie flush when screwed down. The 
large members of the bench should be 
screwed together—not nailed. 

The Front Board, which is 10 in. 
wide, may be dispensed with if desired, 
or a narrower one used in its place. It 
is an advantage to retain it as it stiffens 
the bench, gives a better appearance, 
and is useful for boring holes in which 
it may be handy to support work- 
pipes, rods, etc.—while being worked 
on in the vice. 

The vice should be firmly screwed or 
bolted down over one of the legs. 
Generally, an end leg is found most 
convenient, but the question of light 
may prove the most important factor 
in deciding the best po.sition. 


THE METAL-TURNING LATHE 


T he metal-turning lathe has been 
rightly designated the “King of 
Tools”; and as it is such an important 
machine tool in the art of metal-work, 
it is not surprising that a complete 
volume could be written about it. The 
present article, however, is only intended 
as a brief guide to the methods of using 
small lathes suitable for such work as 
model-making, small work in connection 
with motor-car repairs, and jobs of a 
like character. 

Tbere are numerous types and sizes 
of lathes—ranging from the tiny machine 
used by die jeweller to the huge tools 
employed in heavy engineering—vary¬ 
ing in details but all possessing certain 


essential features such as the bed, head- 
stock and tool-rest. 

In order to drive a lathe some form of 
driving-gear is necessary, which, for a 
small machine, is operated by foot- 
power, transmitted by a treadle. This 
method of driving the lathe answers the 
purpose quite well if the machine is only 
used occasionally, but when the lathe is 
constantly in service, a lot of labour will 
be eliminated by driving the lathe by 
means of a small electric motor, 

Small lathes may be divided into 
three classes: the plain lathe, the back- 
geared lathe with a slide-rest, and the 
screw-cutting lathe. 

The plain lathe, in its simplest form, 
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cnitsisis of a licaclstock and a lailstock tisseniial. Tht; liack-giar is acljusfabk; 

iiioiiniwl 1(11 a heel which is fixed either Sfi that it can he thrown out of action 

on a pair of lei?s nr standards, or a when tlte tnandrel is reciuired to lie 

Htiitaldeljench. Tlte mandrel or spindle driven tlirect Iroin llie pulleys, 

which imparts iiKition to tlte work is The Sercw-cutting Lathe is the most 
drivttn direct Ijy a belt and pulleys useful kind of inaeliine for all general 

without any intervening; jjjear. A. plain purposes. It may he fitted with a liack” 

T toohresi is generally provided for use gear, or it may not, hui^ it certainly has 
with hand“operaied tools, tiie great advantage of Ijeing able to 

A Ijetter and snore useful type ofislain cut scTew-tlirctds aiscl to impart a 

lathe is fitted with a slide-rest, which acting sliding motion to the too! in 

allows the tool to lie fixed rigidly in the slide-rest. Tliesc desiraltlc results 

a holder attached to a slide which is are obtained hy means of a 'Mcad''“"‘-or 

movalde in two directions hy means “ guide" screw, as it is sometimes called 

— running along either in 
front of or within tlte bed 
of the machine, and 
ojteraied hy a suitable train 
of gear-wheels driven from 
tlte mandrel. 

The rotation of the lead- 
screw, when it engage wmh 
a special nut on the saddle, 
upon which the slide-rest is 
nf two screws and handles. Tltis refine- mounted, causes the saddle to itmel 
ment greatly increases the scope of along the Iteci, This movement of the 
operations, anti makes the prticiuciion saddle can be varied in speed by 
of accurate work a much easier matter manipulating various-sittd gear-wheels 
than tliai entailed by the use of liand- driving the lead-screw. This ahem the 
operated tools. Such a latlte can he travel of the saddle in relation to the 
used sua'cssfully for light work in spindle, so that threads of any desired 
brass, gun-meial and steel. pitch may be cut upon the work. If 

Altliougli good work of a liglit de- the train of wheels is so proportioned to 
Hcription can Ite turned out on a plain give a very slow action to the saddle, it 
lathe, there is a limit to its use, for follows that the lead-screw may be 
when heavy cuts have to be made, or used for aiiiomatically traversing the 
work ofa large diameter has to he turnd, tool for ordinary turning, or, in other 
a Itack-gearetl latlie, wliich is usually words, the cutting-tool will be "self- 
providd with a gap in its bd, is acting.*' 

tfSHuntial Fig. i shows a useful type of 

The Back-geared Lathe diflbrs from small screw-cutting lathe, the various 
the plain kitlio in luiving gearing incor- parts of which are shown clearly in the 
|)oratwI in ilie fixed headsiock to reduce illustration, 
the speed (T the mandrel. This re- The Fouttdatioii,””As the accuracy 
duciion in speed is a great advantage of the work depends almost entirely 
wlitm the kulict is required for machining upon the accuracy of the machine- 
rough castings or oilier comparatively apart from any lack of skill on the pan 
heavy work where a slow spwd is of the operator—it follows that the 
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iomiflmiriii ((f bed must lu* “deacir 
true, I hi', hitiji f!ctii-ft> uf precision is 
“htaini'd in the main hy accurately 
planing and scraiiirig tin* working snr- 
fiiw's ni tlu. psfing of which the bed 
coiisisf'., iind enahics the saddle lo be 
iriovd aliiiig ii wiihum any p|;jv wbat- 
ever. 1 he inside edges ol ilie cliannel 
*»r slot in (he lied liirm a true guide 
lor the lailoock when moved 10 any 
desired position. 

Ahlioiigli (he llai-seciion type of lied 
is not common to all ladies, it is a good 
tyfie (0 have. .Some makers of small 
lathes make their laihe-heds in the form 
of a round bar, Ihii wbaiewr the sliape 
of lied may lie, it must be dead true. 

The (Jap (shown clearly in the illus- 
iraiion), is one of tlttise small details 


a hardened^ steel back centre, which is 
lield m position by a tapered hole bored 
in the spindle. The spindle, wdiich 
must lie a perfect fu in the barrel and 
qiiiw rigid when in use, can be adjusted 
backwards and forwards by means of a 
wdieel or a handle operating a screw. 
A stiewed locking-pin is prtivided for 
Incking_ the spinclie when h' harbeen 
rntwed in or out to the desired position. 

ihe Sliding-carriage which carries 
the slitle-rest is known as the saddle. It 
is essential tliat this component move 
along the true surfaces of the bed without 
any [ilay or rock, otherwise inaccurate 
work will result. _ The saddle is moved 
along the heel by cither a guide-screw or 
liy ;i rack-and-pinion-gear, 


wliicli iiiaktis all die dili'crciice in maciiiiie 
f<*ois sudi as the lathe, as it greatly 
inensises the cajiahilities of the machine 
liy allowiim, short jobs rtf large diameter 
to lie operalcd i]|li)n. 

Ihe Ik’d is usually supported either 
liy a pairot short legs for holiing down 
loalit'mii, ora |i;iirof standards forming 
an integral pan ol' the hnhe. In each 
case the Ifiuwnotor liu Mip|ilying the 
necessary power is pkiced utuier the 
lathe, 

The Fixed Headstock must besirong 
,ind rigid, lor it oirries the revolving 
spititlle ur mandrel, the tlriving-pulleys 
and the b.ick-ge;tr, if lined. 11 is one of 



the most impori.iiit parts of the lathe, 
and it may he a lityvy iron casting fixed 
securely to the betl by means of a bolt 
or tuber loiking tlcvice, or it may form 
pan of die hetl casting, as in the case of 
the lathe shown in the iOustration. 

ThcTiilstock -or iwpjw bead, as it 
is sometimes termetk-is also an iron 
castirig, lun capalile of being moved to 
and fro along the lathe-bed lo suit the 
length ol the work. It is then screwed 
in iiosititm liy a hoh passing undernratli 
the bed. Its principal use is to carry 


Fig. 2 

The SUde-rest (shown in Fig. 2), 
consists of two main parts known as the 
crosS’ or bottom-slide and the top- 
slide. The former consists of a sliding 
member whidi can be moved to and 
fro across the width of the bed by a 
wew operated by a suitable handle. 
The cros.s-sIide is usually provided with 
a number of X-shaped slots runninii; 
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across it \vhicli serve u very useful pur¬ 
pose, for, when (lie top-slide is removed, 
it forms a eonveiiient table upon which 
work can lie liolied down. This is 
done l)y slidinfj^ the heads of die dsinif- 
holts inif) ilu; slots. The top-slide is 
fastened denvn to llie cross-slide, and 
carries die tool-])ost. Its normal move¬ 



ment is parallel to tile leiie,th ol the lathe- 
bed, l)Ut ;is laper-tiirnini^ and liorinp, is 
often retjiiiretl, it is nsnally made to 
swivel round to any aiipje, Movement 
to the io|)-slkle is oltiained by a screw 
operated by a handle. 

The Tool-post is where the turning- 
tool is field, which, in the one illustrated, 
is fixed liy tneans of two set-screws, 

The Mandrel.-or spindle, as it is 

sometimes called.is another important 

part of the lathe, for it miisi run perfectly 
true in its hearings, without any sus¬ 
picion of slttiki*. The spindle may be 

either solid or hollow.-that is, with a 

liole liored right through. T'he liolknv 
mtiiidrel is a great advantage as it allows 
long pieces of rod to he inserted and 
held in a chuck. A three-step pulley is 
fixed to the spindle which revolves 
between the hearings in the fixed head- 
stock, The projecting part id' the 
mandrel professionally knowti tis the 
“nose" is Inired enu to I'orm a tapered 
hole which liolds the “ live” or revolving 
centre. It is essential that the centre 
be truly placed tir it will not run truly 
when the mandrel revolves. The nose 
is screwetl externally to carry chucks 


or other accessories it may lie necessary 
to use. 

In some lathes a driver-plate or catch- 
plate, consisting of a disc with a pro¬ 
jecting pin, is screwed on the mandrel 
nose I'or driving work Iietween centres, 
but in the lathe illustrated the same ohjeci 
is attained liy a stud secured to a face¬ 
plate. 

When large-diameter work is being 
lunied or heavy cuts are lieing made, it 
is usual to reduce considerably ihespeefi 
of the mandrel, This is accomplished 
in the best macliiites iiy a hack-gear, a 
diagram of wliicli ap|)ears in Fig. 3. 
It consists of .1 small pinion or toothed 
wheel. A, fixed to the lielt-pulley, which 
meshes into a Itirger wheel, n, li.xed m 
a spindle at the liack of the headsiock. 
Tfiis fiack-gear shaft carries at ilic other 
end another small pinion, t:, which 
drixes liack on to a large-toothed wheel, 
1), keyetl to the mandrel. The hack 



pair of wheels are put in or out of gear 
by a back-gear handle, A locking device 
on the large pinion on the mandrel has 
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also to lie operated when the gear Is 
changed. 

The Train of Gearing, known as 
cl la iige-wheels, transmits riitiiiim from 
the spindle to the lead-screw. A full set 
of wlwels gemavilly consisting of 22 
wheels, ranging from 20 teeth to 120 
teeth -is usually prox ided with the best 
kind-, of lathes, hiii in the cheaper types 
a lull set is not sup|)liwL The xvheels 
are fitit-d tin an adjustable liracket or 
quadrant-]:)!ate, which is pivoted on ilie 
lead-screw. This plate carries a stud — 

itr studs.to which the imermediate 

wheel or wheels of the screw-cutting 
gear are attached (asilliisirated in Fig, 4). 

It is sometimes required to ettt a left- 
hand finvarl on a piece of work. To do 
this it is necessary m reverse the direction 
Ilf roiaiioii of ilie lead-screw. This is 
provided for [ly a slotted bracket pro¬ 
jecting from the headstock. I’lie bracket 
has an adjustable stud for carrying an 
extra pinion. 

The Lead«Mrcw,“-The long screw 
xvliich in some machines runs parallel to 
the from, and In others widiin the bed 
frnm one <;ne! to the oilier, is the leacling- 
serew, sornetiines termed guide-screw. 
Its purpose is—when in gear’-to move 
the -.aritlle along the bed, and so guide 
the tool along the xx-ork when cutting 
a thread. Tli'; -..LTew, usually of steel, 
is provided witli accurately-cut square 
ilircads, the pitch of which varies with 
tile size of tile lathe. Small ktilies are 
usually fitted with lead-screws having 
four, eight or ten threads to the inch, 
In lathes provided witli a !eacl-.screw 
at the front, the saddle is put into 
motion or stopped by a handle which 
opens or closes a nut fixed to the 
saddle. 'I’he nut tlirougli whicli the 
lead-screw passes is spilt in two halves 
and olivioiisly has a thread of the same 
jiiicli as the lead-screw. If the handle 
is ojieraied wlien the lathe is geared and 
ruiming, die nut closes and engages 


with the lead-screw, and the saddle 
travels along the bed, while an opposite 
motion imparted to the handle reverses 
the process Iiy di.sengaging the nut, and 
HO Stops the traverse of the saddle. 

Tile Rack.—lo provide a convenient 
method for moving the saddle from 
one point of the bed to another, a tooth- 
rack or saddle-rack is sometimes fitted, 
rite rack is fixed to the lathe-bed, and 
;i small pinion carried on the saddle 
engages with tlie rack when the handle 
is operated, xvliich causes the pinion 
to rotate^ and thus give motion to the 
saddle, fliis useful arrangement can 
only he used when the guide-screw is 
open, ]m when the lead-screw is in 
operation the handle rotates automati- 
ciiily. This “self-acting” arrangement 
is very useful when turning long pieces 
of work, for it not only enables the work 
to be performed in a uniform manner, 
but it also obviates the necessity of 
using the slide-rest screw. 

Tlie diief points to be observed when 
purchasing a lathe are as follows: For 
ordinary use it is not necessary to have a 
very heavy or expensive machine. A 
3| -4|-in. centre lathe should be large 
enough for all ordinary work of a small 
size, It should be of good design, 
robust and rigid, and provision made to 
enable the wearing parts to be easily 
adjusted. Tlie lathe should be fitted 
with a gap, if possible. 

T00IS.--AI though the use of an 
accurate lathe is essential for the pro¬ 
duction of high-class work, the proper 
use of correctly-sliaped tools is almost, 
if’ not quite, as important. 

A good turning-tool properly shaped 
and correctly applied to the work will 
cut easily into the metal, imparting an 
even and smooth finish. An incorrectly 
sliaped tool, hoxvever, will give unsatis¬ 
factory results, and will tear the metal 
instead of cutting it, and at the same time 
will absorb a great deal more power in 
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removing a given quantity of metal. , Another important feature to be 
The shape given to any particular tool observed when using metal-turning tools 
is governed by the nature of the work is that those tools used in a horizontal 
it has to do, and the kind of metal to be position must have their cutting-points 
operated upon. For example, a tool set level with the centre of the work to 
suitable for turning brass is quite un- ensure the correct clearance and top 
suitable for turning steel. rake. 

The chief points associated with a Fig. 6 shows a aeries of drawings of 
good slide-rest tool are as follows: a turning-tool in its right and wrong 

positions. A sliows the tool correctly 

1. The cutting-edge must be sharp centred; b sliows the tool set too liigli, 

enough to cut well and must be 
strong enough to stand the strain 
without fracture. 

2. Sufficient “clearance” must be given 

underneath the tool to prevent it 
from rubbing the work, Pjg_ 5 

3. It must have sufficient top relief to 

facilitate the removal of the cut- with the obvious result that the work 
tings from the tool. will simply rub against the metal; c—- 



By referring to the drawing (Fig. j), 
which shows a tool for turning wrought 
iron and mild steel, it will be seen that 
the various angles have been repre¬ 
sented by letters, a is the angle of 
clearance which has to be provicled to 
prevent the tool rubbing the work; 
B is the cutting 1 

angk. This angle 
varies according to I 

the metal being 

turned. For B 

wrought iron, cast X 

. 1.11 I '-ClEARANCE A 

iron and mild 
steel an angle of big. 5 
about 58 ®istheusual practice, but if heavy 
cuts are to betakenincastiron, the cutting 
angle is sometimes a little more obtuse, to 
give the necessary support to the point 
of die tool, c is the angle of “top rake,” 
which slopes backwards from the front 
of the tool, forming an angle of about 
28°. If the tool is used for cutting in 
one direction only, it is usual to provide 
side^ rake' in addition, because such a 
cutting-edge cuts the metal much more 
easily and takes considerably less power. 


here the tool is wrongly placed as the 
cutting-edge is below the centre of the 
work. This is a very dangerous posi¬ 
tion, as the tool is liable to dig into 
the work and possibly ruin it. It is a 
mistake to elevate the tool by placing a 
piece of packing under the front of the 
body of the tool in order to raise its. 
cutting-edge to the centre of the work. 
The result of this simply alters the angles 
of the tool in relation to the work, and 
causes the tool to rub the metal instead 
of cutting it. The effect of tilting the 
tool down results in having too much 
clearance and insufficient top rake. 

From the above it follows that when 
it becomes necessary to raise the tool 
after it has become worn by constant 
regrinding, it is advisable to place <t 
piece of Hat metal underneath the whole 
of the body of the tool to keep it in its 
correct horizontal position. 

A Set of Slide-rest Turning-tools 
forgeneral use with wrought iron and mild 
steel, consists of the following items, and 
is illustrated in Fig. 7. A front turn¬ 
ing-tool, A, for turning work between 
centres and for cross-traversing cuts, on 


The Metal-turning Lathe 


223 


"«l.«, f™ copinK wi.l, wliid, to IT 

tools arc used on .such work as collars, sized holes This ck'innM " 

.»k„„ dBiis »„,i f,,; phi “ ‘''“™ 

pmiliicini! slurp mriiers. A pariinfr V-thmd Tools air iisal kmim 
H t), is used lor aiuini- diaiinels, iiiiemal and esiernal V-sliaphl Ladl" 



J " K' L M 

Fig, 7 


and for catling off ihe waste from work, sud, tools are illustrated at H and , 
Special attention must be paid to the respectively 
clearance angles of this tool, for unfa Tunis for 1„ 

tot Its liable to stick in the work, wliicli going and do not rciinire top ake 

Mb riieiedeatancesareclcarlysliown brass, for if ilie tool is i„„ sharp it will 
An nitfUnoBsi, cfi I a. « ^tirlace ol the metal. To obtain 

tooTr^sTd f “'''“•'™'“'h«">iil>rass,acompara. 

tool, lYis used for uming internal sur- lively blunt tool should lie used A 
laces, such as cylinders, etc. This tool ffonwaol suitable ftir bra^ rshowt 
must have clearance atthe cutting end to at i, while k and i. represent a oair of 
enable the tool to finish the cut to die end side-tools. A parting-uipl for brass is 
ol the work. If this clearance is not indicated at m. 

1 ’ • 17 * 7 * SlMe-rest Tool-holder is 

tomact wi h the face-plate, or other illustrated in Fig. 8. This device of 

device holding the work,shoylcl there be, wh 
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olwiates the necessity of using several 
tools of the solid type previously 
described. 

Small cutters of high speed or carbon 
steel can be obttiined which fit into the 
head of the holder. The head of the 
tool-holder is designed to swivel round 
to any desired angle, and as the cutter is 
set at an angle it thus provides the 
necessary clearance and top rake. 

As metal-turning demands a very high 
degree of ticctiracy—very often to within 
I /loootli part of an inch—-it follows that 
accurate measuring instruments are a 
necessity. A wooden rule suffices for 
measuring woodwork, where extreme 
accuracy is not required, but for metal¬ 
work of every description a metal rule 
sliould always be used. A n-in. and 
a 6-in. steel rule, subdivided into eighths, 
sixteenths and sixty-fourths of an inch 
are handy sixes for general work. 



For measuring external and internal 
diameters, several pairs of callipers should 
be included in every metal-turner’s 
kit. A pair of callipers for measuring 
external diam- 

0 1® eters is shown 

r' at A in Fig. 9, 

m and b illus- 

trates a pair of 
| 7 \ callipers for 

I/dI ascertaining 

\ internal ditim- 

Fig, 9 eters. Another 

type of calli¬ 
pers, having odd-shaped legs—aisually 
called “Moph” callipers (see Fig. ly)-- 
is usefol fo)r marking centres on round 
material. Fof measuring the external 


t/ )' 

A' k-'- : 






diameters of screw-thix;ads a ptiir ol 
wide-pointed callipers is the convet tool 
to use. Vernier callipers and mieniineter 
callipers are used when great accuracy is 
required. With these instruments it is 
an easy matter to take measurements as 
small as i /loooth of an inch. 

Measuring.— The best way ol explain¬ 
ing how measurements arc made with 
external callipers, is to give a typical 
example. Assume that it is required 
to measure the diameter of a circular 
metal bar, suspended Ijctween the centres 
of a lathe, as sliown in Fig. to. ^ First 
open tlie legs of the callijters (a, I'ig. 9) 
so that die distance between the points 
is a fraction of an inch larger than the 
diameter of the work. Now, with the 
callipers held loosely at the joint between 
the thumb and forelinger, getilly tap 
the bttttorn leg on the work. This will 
cause the legs to close a irille. i’kice 
the callipers squarely across the bar. il 
the points just lightly touch at the top 
and bottom of tile work, that is, slide 
over it without any pressure whatso¬ 
ever, you may assume that the operation 
has been properly dcmc. If, however, 



result, owing to the natural spring of the 
tool, After some practice it is tiiiite 
an easy matter to tleteci a dillerence in 
.size as small as i/ioooth of tin indt. 
Never use ctilli|)ers on revoK in;;; work. 

To Use Inside Callipers, |)roceed in 
the manner iiidicaiefl in log. 12. Adjust 
the callipers hy gently tapping die leg 
—not the point—as previously explainetl. 
Insert the callipers into the hole to he 
measured, keeping ihe hottoin [itiini 
stationary and rocking the upper leg 
to and fro. The nuiasiiremem is correct 
when the top point just loudies the 


surlace of the nieial. Place a rule 
against a (lat surtace to kee|) one point 
ol' the tool level with the end of the 
rule, atid read off the measurement, as 
illustrated in Fig. 13. 

The Depth-gauge.—A simple tool 
which can lie made tjiiiie easily is the 
depth-gauge .sliown in the accompanying 
sketch, (i'lg. 14,) With this it is 
piissible to measure dejiihs of holes and 
recesses. Il camsists ofa tnild-sieel stock 
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the callipers close too mudi at the first 
trial, repeat die opi;niiion until the 
desired result is oiiiaiued. The next 
•Step is 10 read olf the ineasiireiiieni 
with the aid of a rule. Place ilu; point 
of one leg agtiinst the end of the rule 
and read olf die measurement wliere tlie 
point of the other leg coincides with the 
figure on the rule. This is shown iti 
Fig. n. 

The important point to lie observed 
when using calli|)ers is ili.ii the points 
must only loiich the wnrk ligiiiiy, 
otlierwise inaccurate in asiiiviiieiits will 
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drilled in the centre to take a ^-in. spindle. 
The spindle is filed along its length to 
provide a narrow, flat surface. Another 
hole is made in the stock at right-angles 
to the spindle-hole in such a position 
that a portion of the hole passes through 



the spindle-hole. A small piece of steel 
of the same diameter is filed to produce a 
wedge-shaped surface which, when in¬ 
serted into the aperture, locks the spindle. 

Templates are useful yet simple 
devices used principally for gauging and 
testing the accuracy of curved work; 
two examples appear in Fig. ij. They 
can be made of thin sheet iron, or 
tinplate, or even of thin card, by first 
marking out the required shape and 
cutting to the marked lines, using either 
a pair of metal-shears or a pair of 
scissors, as the case may be, 

Chucks.— We now come to the 
important subject of chucks and other 
devices for holding work in the lathe. 

Although it is possible sometimes to 
do quite gopcl work in the lathe with 
makeshift appliances ingeniously applied, 
it is far better to have the correct appara¬ 
tus to hand when it is required, and so 
save a lot of valuable time. 

As some chucks are expensive to 
buy, the best way to acquire them Is 
to buy them separately, bearing in mind 
that the acquisition of good tools is a 
paying investment, and, that they will 
give life-long service if properly 
treated and looked after. 

The first indispensable item in the list 
is a driver-plate or catch-plate, used for 
driving such work as spindles, bars, etc.. 


which are required to be turned between 
the centres of the lathe. Such a driver- 
plate is represented at a in Fig. i6. 
This accessory is sometimes supplied 
with the machine, and is quite a simple 
contrivance, consisting of nothing more 
than a flat plate fitted with a projecting 
stud which screws on to the mandrel nose. 
The stud engages with a “carrier” which 
is attached to the work to be driven. 

An Independent-jaw Chuck is 
necessary for holding such work as 
heavy, irregular-shaped castings; an illus¬ 
tration of it appears at B. It should 
be large enough to take the largest 
work within the capabilities of the lathe. 
As its name suggests, the chuck is fitted 
with four jaws, each of which can be 
adjusted independently of the others, 
the adjustment being effected by turning 



H 


Fig. 16 

the adjusting screws on the side of the 
chuck, This adjustraent allows irregular- 
shaped work to be securely held in the 
jaws, and also allows holes to be bored 
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in work where such holes are not central 
with the work. Reference to the draw¬ 
ing shows that the jaws are furnished 
with a series of steps which enable work 
of different diameters to be held. The 
jaws are also reversil)le to enable hollow 
work to I)e gripped from its internal 
surface. 

Another type of chuck, with self¬ 
centering jaws, is shown at c. This form 
of chuck is usually provided with three 
jaws which all open or close at equal 
distances apart by the turn of a screw. 
This useful feature allows such work as 
rods, bars, small castings and drills to 
be held central. When acquiring a self¬ 
centering chuck it is advisable to choose 
one having two sets of jaws; one set 
for holding drills, rods, etc., and the 
other for holding castings and the like. 

A Face-plate is a simple rolaust cast- 
iron plate having a dead true working 
surface with a series of slots and holes 
cast in it (as shown at d) . The holes and 
slots enable bolts to be passed through 
them for fixing work to its surface. 

“Dogs,” furnished with adjustable 
screws, are obtainable or can be easily 
made. They are fixed to the face¬ 
plate and provide a good substitute for 
an independent jaw-chuck. These use¬ 
ful accessories are shown at e. 

A Bell-chuck consists of a simple cast¬ 
ing, usually having two sets of equally 
spaced set-screws fitted round the chuck 
(as shown at f). Such a chuck is useful 
for holcHng shafts, spindles and work of 
a similar nature. 

A Plain Mandrel or “arbour,” repre¬ 
sented at G, is merely a round bar of 
metal usqd for mounting a piece of work 
for turning between centres which 
cannot lie otherwise supported. This 
accessory consists of a bar of cast steel 
—although mild steel is often used with 
success—centred at the ends and turned 
to size. The two ends of the mandrel 
are usually turned to a smaller diameter 


than that of the main portion, and are 
provided with a “flat” or a square to 
enable the working end of the screw of 
the carrier to secure a good grip. The 
centre portion upon which the work is 
mounted is turned slightly taper so that 
when it is driven on the work it forms 
a wedge and grips the work. A set of 
double mandrels (as illustrated at h) 
are useful appliances to have, and as they 
are quite simple to make, the craftsman 
should make a set for himself. Man¬ 
drels should be stored away in a box, 
and great care should be taken to see 
that they are not allowed to knock up 
against each other, otherwise their 
accuracy is likely to be seriously im¬ 
paired. When fitting a mandrel into a 
piece of work, place the work face down¬ 
wards on the open jaws of a vice and 
insert the mandrel after having applied 
a spot or two of oil to prevent binding. 
Place a piece of lead, brass or hardwood 
on the top end and drive the mandrel 
home, taking care not to force it too 
much. 

Centering.— Before a bar of metal can 
be turned between the centres of a lathe, 
each end of the work must have 
accurately-centred and correctly-shaped 
centre-holes to suspend and to drive 
the work between the lathe centres. 
Before these holes are drilled, however, it 
is necessary to prepare the ends of the 
metal and correctly locate and mark out 
the positions where these holes are to be. 

For the purpose of explaining these 
matters it is assumed that a piece of 
round material is required to be turned 
down to a certain size. The first thing 
to do, after having sawn off a piece of 
bar of the desired length, is to place it 
between , the jaws of a vice and file the 
ends flat and square. Next, get a piece 
of chalk and rub it over the surfaces so 
prepared to enable the lines which are 
to be marked to be easily seen. Take 
a pair of odd-leg callipers, open the legs 
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so that the distance between the points 
is just under half the diameter of the 
work. Place the point of the plain 
leg of the callipers in contact with the 



edge of the material and scribe a mark 
near the centre of the chalked surface. 
Repeat this operation at four equidistant 
intervals round the circumference of the 
bar, as shown clearly in Fig. 17. Centre- 
pop the middle of the space made by 
the lines, using a centre-punch and 
hammer for the purpose. Remove the 
bar from the vice and repeat the process 
at the other end. Another way of 
centering a piece of round rod is by the 
use of a simple device known as a 
centering square (shown in Fig. 18). It 
consists of a metal square having a blade 
fixed on it so that one of its edges 
exactly divides the right-angle formed 
by the two sides of the square into two 
equal angles of 45°. To locate a centre. 


all that is necessary is to place the square 
over the end of the work and draw a 
series of lines across the work as indicated 
in the drawing. The centre is obviously 
where the lines cut one anotlier. 

The Bell Centre-punch.— Another 
tool for automatically centering round 
metal rods is the bell centre-punch, 
illustrated in Fig. 19. The use of 
this simple device obviates the necessity 
of marking out the centres and thus 
saves a lot of time. The main point to 
be observed when using this tool is that 
the ends of the metal to be centred 
must be perfectly square. A glance 
at the drawing will show that this tool 
consists essentially of a cone-shaped 
holder the top of which is accurately 
bored to take a good-fitting centre- 
punch. To use the tool all that is 
required is to place the cup squarely 
over the work and give the punch a 
smart tap with a hammer. 

Fig. 20 shows another method of 
centering round bars where a surface- 
gauge—or, as it is sometimes called, a 
scribing-block—is used in conjunction 
with a pair of V-blocks. When the 
ends of the work have been prepared 
as previously described, place the V- 
blocks on a perfectly flat surface such as 



die lathe-bed, or a piece of plate glass 
—which, it may be mentioned, comes in 
very handy for providing a Hat surface 
for testing all kinds of metal-work— 
and lay the bar between the grooves in 
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the blocks, as shown in the illustration. 
Set the point of the scriber of the surface- 
gauge approximately level with the 
centre of the work, and then mark a 
series of horizontal lines on each end 
of the bar, which should have been 
previously chalked. This is accom¬ 
plished as follows. Hold the foot of 
the surface-gauge with the right hand 
and steady the work with the left, if 
necessary. Draw the tool along in 
such a direction that the point of the 
scriber marks the work. Next, revolve 
the bar a quarter of a turn and scribe 
another line and repeat this operation 
until a number of lines is produced 
as shown in the illustration. Centre- 
pop the work where these intersect. 

Testing for Accuracy.— Suspend 
the work between the centres of the 
lathe using the centre-pops as centre 
holes, and spin the work round by the 
fingers. If the work wobbles, it is 
out of true. Hold a piece of chalk 
near the end of the bar in such a 
position that when the work is spun 
round, the side farthest from the centre 
will touch the chalk and thus mark the 
bar. Remove the work from the lathe, 
fix it end-up in the vice and draw over 
the defective centre-pop towards the 
chalk-mark. Replace in the lathe 
and repeat the operation until satis¬ 
factory results are obtained. 

Flaving satisfied yourself that the 
centre-marks are as they should be, the 
next thing to do is to drill the centre- 
holes. These centre-holes are very 
important, for not only -must they be 
shaped to correspond with the angle 
of the lathe centres—which is usually 
an angle of 60° in small lathes—but 
they must also be sufficiently deep to 
enable the points of the lathe centres 
to clear the work. To make these 
holes, place tlie work in, the vice—end¬ 
up, of course—and with a ^-in. drill 
make a hole about in. deep. This 
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hole will be deep enough for the lathe 
centre to clear the bottom. Now, with 
a larger drill having an angle of 
60°, countersink the hole as shown in 
Fig. 21, which completes the job. 

The Slocombe Drill.— The Slocombe 
drill is a drill and countersink combined. 
"When buying one of these drills do 
not forget to mention the angle of 
the countersink, which must, as already 
stated, correspond with the angle of the 
lathe-centres. 



Fig. 21 


The usual method of applying the 
centering drill is by fixing the drill into 
a small chuck held in the back headstock 
spindle. The drill is then fed up to 
the work in a self-centering chuck. An 
alternative method is to place the work 
against the back centre and feed ‘it up 
to the revolving drill held in a self- 
centering chuck. 

These two simple methods will 
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no doubt meet the general require¬ 
ments for ordinary work done on small 
lathes. 

Plain Turning.—The next step in 
lathe work Itrings u,s to the actual 
process of plain turning, and in order 
to describe, the methods involved, 
step by stej), in a simple manner, a 
typictil example of such work will Ite 
given, 

For this example it will be tissunied 
that a mild-steel shaft, as shown by the 
dotted outline at a in Fig 22, is required 
for a cenain piece of meelianism, Tlie 
finished size of the job is to Ire 5 in. long; 
its large.st diameter I in,, and its small(;r 
one I in. 

Cut a piece of mild steel 7 in, long 


.. —.- 

..r-S j".-....-,,.^ 

1.f:. 

! '1 

1. .A . 

1 I 

! 'i I 

f- . -t--. .- 

. 












1 

■ 



r....5.—..-'H 

Fig, 22 

from a piece of i~in. diameter circular 
bar. The additional length included 
will give sufficient metal at each end 
oyttr^ the finished size for the purpose 
of fitting the carrier, etc., and allow 
the slide-rest it.) be operated in a con- 
yenient manner. File the ends per¬ 
fectly ■.s(|uare, drill tlie centre-holes as 
previously explained, and fix a suitable 
carrier over one end. Fix the work 
between the centres of the lathe after 


Itaving put a spot of oil in the cent re¬ 
hole where it is to revolve on the fixed 
centre, lest the work tt.) mt that it 
revolves easily and wiilnmi any rock 
when turned with the fingers. Fix a 
suitable front liirning'-mol in (he tool- 
post of the slide-rest, taking care to see 
that it is at the correct height. .Start 
up the lathe so th;it it revolves in the 
right direction, that is, ofi:onrse, towards 
the operator. Adjust tilt! luindlt! of the 
hfittom slide so that file tool will make 
a cut deep enough to reduce tlie dianieier 
of tlie work to tilmut ;,l in. or so larger 
than the finished size is to lx;, llie 
small amount left on will allow a light 
cut to he taken for finishing. Now turn 
tile ttip-slidc lianclle and traverse the 
tool along the length of the work until 
within a little under an inch of the: 
end. Withdraw the tool a trille by 
turning tlie bottom-slide handle whilst 
tin; work is still revolvin;,!;. Make sure 
you turn tills the right way. Ilring 
tlie tool back to its original position 
and .stop the lathe. With a rule set 
along the work, mark the position of 
iheslioulder. Light centre-punch marks 
will come in handy for this. .Start the 
kitlie again and take anotiier cut along 
the work until the centre-pop mark, 
indicating the position of tlie shoulder, 
is reached; withdraw the tool and repeat 
the operation until this part is about 
'3^ in. oversize. The work will now 
ajjix'ur as in the illustration at », and is 
known as “roughing,out." 

The finishing cuts may now he taken. 
If you have not a separate tool for this, 
see that the one being used is in perfect 
order. Start with the kirg^e ditimeter 
pan by taking a light cut, and reduce 
Its diameter to its exact finished .size, 
namely, | in. diameter. 

Litbkcating the Cuttlng-edgc.—To 
obtain a good finish on mild steel it is 
necessary to lubricate well the cutiing- 
edge of the tool with soap and water 


j It is also wise to lubricate the tool during 
I the roughing-out process, 

Having completed the main portion 
of the work, remove tlie front turning- 
tool from the tool-post and fix a knife- 
tool in its pkice tti remove the surplus 
• metal left in thi: slioulder. The work 
It at this stage is shown at c. 

Using the Parting-tool,— Measure 
'ij the exact distance between the shoulder 

and the ends, whicli in this case is 2! in, 
The position marked at tlie carrier end 
of the work gives tlic position where the 
right-hand cutting-edge of the parting- 
tool enters the metal for parting off. 

.Set the tool squarely in the post and 
take a cut (d), Itut do not: make this too 
deep at present as the opposite end must 
now receive attention. 

Take the pariing-tool out and sub- 
f stituic the knife-tool tigain and face the 
right-hand end to size, taking care to 
leave a small jtortion round the centre- 
hole, as illustrated at e, as the work is 
not yet complete. With the parting-tool 
carefully set in position complete the cut 
previously started at the ctirrier end 
until tliere is just sufficient metal left 
I to support the work. Now, with the 

I work still revolving, just touch the edges 

I of the shoulder and the ends of the 

spindle witii u fine file to remove the 
sharp edges. This last operation should 
be done where all sharp edges are con¬ 
cerned, for it often prevents the fingers 
from being cut. Polish the work with a 
:*j piece of very fine emery-clotli and oil. 

i Take the work out of the lathe and 

1 remove the unwanted portions with a 

I hacksaw, finally smoothing down the 

' rougli surfaces left by tlie saw with a file. 

In some jobs it is good practice to 
' . leave the centre-holes in the work so that 

j it ctin be suspended between centres at 

any future time. This would apply, for 
i example, in the case of an exhaust valve 
foir a gas engine, which sometimes 
requires re-tuniing on the valve face. 


Occasionally it may be necessary to 
use a file upon the revolving work to 
impart a good finish, in- which case a 
sheet of paper spread under the work 
will prevent the filings from penetrating 
the various parts of the machine. 

When turning a shaft or spindle to fit 
a hole, turn the work clown to about 
i/iooo-in. oversize, and complete to the 
exact size with a fine-toothed file, 
finishing the surface with fine emery- 
cloth and oil. 

The Steady.—When a long thin bar 
or spindle is to be turned, a “steady” 
or stay should be used to keep the work 
from bending and “whipping” when 
under the pressure of the cutting-tool. 
Failure to take this precaution will 
almost certainly lead ‘ to inaccurate 
turning, even if the work remains 
upon the lathe-centres. Such a steady 
can usually be obtained from the 
makers of the lathe. A common type 
of fixed stay consists of a casting, 
the foot of which is bolted clown to the 
lathe bed. The top half of the upper 
portion of the stay is made to open to 
take the work, and has three, sliding 
pieces which can be adjusted by means 
of the bolts to suit various sizes of shafts. 

This type of steady is only used when 
the slide-rest is used for turning a short 
length of a long piece of work. When 
the whole length of the shaft is to be 
turned, a travelling steady fixed to, the 
saddle is used. With this type of steady 
the work is supported rigidly, following 
the tool, which not only enables the self¬ 
acting motion to be used, but also allows 
comparatively deep cuts to be made. 
Care must be exercised in fitting a 
steady,'and the bearing surfaces ,between 
the steady and the revolving work must 
be well lubricated.. 

Turning Tapered Work.—The two 

simplest ways are either to set the tail- 
stock over, or to use the compound 
slide-rest. In the former method the 
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(lead centre a and the live centre b 
are thrown f)ut of line, :is shown in 
Fijj;. 23, The amount by which the 
back centre is moved across the lathe is 
determined lay the amount of ttijaer 
required. To ciuote an example, suit- 
pose it is retiuired to turn a bar 12 in. 
long by 2 in. diameter at the large end 
and I in. diameter at the other. Now 
die total taper is i in. to the foot, tliere- 
fore it will lie necessary to set over the 
tailstock I in. because the taper on one 
side of the V'ork is only i in. Tliis 
method of taper turning is limited in 
]}ractice to wmrk where only a small 
degree of itiper is desired, as it will be 
readily understtrod that neither of the 
centres really fit the centre-holes. 

If a large degree of taper is wanted, 
the compound slide-rest must be brought 
into operation. The top-slide carrying 
the tool-post is swivelled round to the 
proper angle to produce the desired 
taper, wliicli means that the slope of the 
front of the top-slide in relation to the 
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Fig. 24 




I in. at n. First turn the end at b down 
to !l in. diameter, and also turn the -work 
;it A to I in. Next, swing the top-slide 
round to approximately what seems to 
he the correct angle. Ilring the point 
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Fig. 26 
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Fig. 2 S 

axis of the work siioulcl e.xactly corre¬ 
spond with the required taper. Fig. 24 
show.s how tliis: method of setting the 
slide-rest is applied, For the purpose of 
illustration,,si,ippcj.se it Is cle.sired to taper 
turn a piece of metal from i in. at a to 


of the tool opposite a and measure a 
distance of, say, I in. from the surface 
of the work to the point of the tool d. 
Move the tool along by turning the 
liandle until the point of the tool is 
opposite c. If these distances so 
measured are botli equal, then it follows 
that the angle of the top-slide is correct. 
One of tlie most important points to be 
observed when turning tapers is to sec 
that die cuuing-eclge of tlie tool is set 
exactly level with the lathe centres. 

Turning Hollow Objects.—Fig. 25 
•shows a common metliod of .supporting 
hollow objects for turning, The tube 
is fixed in a jaw chuck and the other end 
is supported by a large cone-shaped 
centre, Tlie cone revolves on a centre- 
pin which fits into the tapered hole in the 
loose headstock barrel. Wiien such a 
centre is not available, the difiiculty may 
be got over by inserting a piece of hard 
wood to fit tightly in tlie end of the work 
and centering it in the usual way. 

-j Fig. 2d shows bow a pulley-wheel 
~ casting is turned between centres. Here, 
the centre-hole of the wheel would first 
be bored and then it would be mounted 
upon a short mandrel. The work is 
driven by the catch-pin of the driver pla ce, 
catching against tlie carrier in the usual 
manner. The use of mandrels for turning 
work between centres is not limited to 
circular objects, for in a great many ca.s£.s 
it is convenient to turn irregular-shaped 
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objects in this manner. When this is 
resorted to, be careful to see that a weight 
is fixed oil the driver-plate to counteract 
the weight of the work, which may be 
out of balance. If this precaution is not 
carried out it may cause the work and 
tool to diatter. 

Although a great number of turning 
jobs can be successfully carried out liy 
citlier suspending the work directly 
lietween the lathe centres or by mounting 
tlie work on mandrels, there are 
mimeroiis jolrs which cannot be con- 
venienily iiinied liy these methods. 
For iuriiing short work and such work 
us boring and drilling in the lathe, 
chucks and face-plates are used. As 1:0 
what lype oi’ eliuek or whether a face¬ 



plate is used naturally depends upon the 
.sliape ()f the work and the operation to 
be performed on it. 

A typical example of the use of a self¬ 
centring chuck, where a piece of round 
mild steel is to be formed into a special 
bolt, for a certain purpose, is shown 
diagmmmatically in Fig. 27, The overall 
length of the bolt is to he i.l in.j the 
diameter of the liead is to be '/n- in. and 
its length | in.; the shank \ in. diameter 
and 11 in. in length, and threaded with a 
|-in. Whitworth thread. 

If the lathe has a fixed headstock, 
fitted with a hollow mandrel, a con¬ 
venient length of |-in. bar can be inserted 
into the tube, allowing 2 in. of the metal 
to project beyond the jaws of the chuck. 
If, howewer, the lathe is not so fitted, 
then a piece of the rod, about 3 in. long, 


should be cut off the bar, the extra 
length being necessary for holding- 
purposes. 

The subsequent operations are then 
carried out in the following way: first, 
turn the head—which is the largest 
diameter—to size, as shown at a. Then 
follow with the shank, as at b. Next, 
lorm the slioulder c, finally parting off 
the pin, as shown at d. The screw- 
thread is then cut in the shank with a 
suitable hand-operated die, or, if the 
thread is to be cut in the lathe, the screw¬ 
cutting operation would be clone before 
using the parting-off tool. 

Turning a Small Grooved Pulley. 
—The following is the order of opera¬ 
tions, as illustrated in Fig, 28. 

A piece of solid mild-steel bar is 
Inserted between the jaws of a self¬ 
centring chuck, and the largest diam¬ 
eter forming the top of the pulley is 
roughed out first. This is followed by 
roughing out the boss. The next pro¬ 
cess consists in drilling the hole for the 
shaft, and, when this is completed, the 
groove is roughly turned to shape. 
Tlie work is then parted off and mounted 
upon a mandrel in order to take a light 
finishing cut all over. The job is com¬ 
plete when it has been polished with 
emery-cloth and oil, and a hole drilled 
and tapped in the boss to receive a 
fixing-screw. 

Turning Irregular-shaped Objects 

where the use of a self-centring chuck 
is impracticable: 

Fig. 29 shows an irregular-shaped 
piece of work in the form of a, flange and 
guide inserted between the jaws of an 
independent-jaw chuck. It may here 
be stated that a certain amount of skill 
and practice is required in setting work 
of this description squarely and centrally 
in position Before any operation upon it 
can be successfully carried out. , When 
the work has been roughly set in 
position, start up the lathe, and if the 
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work is out of centre, it will wobitle 
when rotated, flold a piece of eluilk 
close to tlie wtJtk as it rev(,)lv(!s, and 
where the work is marked, it indicates 



that part f)f tlic work which is set too 
high, or out of centre. Correct tins 
error by adjusting the jaws and, if 
necessary, repeat the process until the 
work is revolving centrally and squarely. 

Sometimes it is necessary to hold a 
piece of work e.xactly true in ti cfiuck or 
on a ftice-plate, as, for instance, when a 
hole has to be bored out to ti marked line. 
In such cascjs a scribing-ltloek placed on 
tile kithe-bed, and used in the manner 
indicated. In Fig. 30A, is 3 convenient 
method of testing the accuracy of the 
chucking or mounting. As an aliemti" 



Fig. 30 A 


tive, a scriher can he fitted in the top 
slide of the slide-rest and the work 
adjusted so that the scriher just touches 
the line all round, ;is shown in Fig, 3015. 

Tlie usual way of fixing wfirk to a 
face-plate is by the use of metal clamps 
bolted through the slots or holes in the 
[)lute. Fig. 31 shows a jiiece of work set 
up nil the fiice-plaie ready for boring. 
It will be observed that one end of each 
clamj) rests upon the work while the 
opposite ends arc supported by hard¬ 
wood blocks or packing-irieces. 



Fig. 30 B 


To set up a job of this description, 
place a washer on each bolt and pass the 
shanks through the slots from the back 
tif tlie plate. Slip the clamp.s over the 
bolts and twist on the nun for a few 
tlireuds down to prevent them from 
sliding out of the slots. Now place die 
work as centrally as possible on the 
plate, and if the plate happens to be one 
with a series of concentric rings marked 
upon its surface, so much the better, for 
diese line.s will enable you to gauge the 
centre. The next step is to place the 
hardwood blocks in position and to 
lighten up the nuts, As this operation 
may prove awkward without the use of 
three hands, the difficulty may be over¬ 
come by using the back headstock as a 
support to the work. Slide the back 
headstock along the bed and fix it in a 


The Metal-turning Lathe 


position near tlie work. Idace a flat 
piece ol'wood across the work and feed 
up the litick centre to die work, and lock 
the spindle. This will enable both hands 
to lie tisecl for placing the blocks in 
position and tigiitening up the nuts. If 
the work does not run centrally, relieve 
the pressure on the damps by slackening 
off the nuts a trifle. Give the “high” 
part a light tap with ti hammer, not for¬ 
getting to place a piece of wood between 
tile work and the hammer when doing 
this. If this is done it generally has the 
desired elfect. 

The Angle-plate.—Fig. 32 shows 
this device. It is used in c(,)njiinc- 
tion with die face-plate where the 
shape of the job pretiudes it from being 



conveniently fixed in a jaw-cliuck or 
direct on to the face-plate. 

On referring 10 the illustration it will 
lie seen that slots are provided on each 
surface similar to those on the face-plate. 
Tfiese are needed to enable fixing bolts 
to be passed through them for attaching 
tlie work to the angle-plate and the 
angle-phite to the face-plate. 

The method adopted for mounting a 
job on an angle-plate is shown dearly in 
Fig. 33. When using an angle-plate, a 
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counterweight should always be fixed on 
to the face-plate in such a position , as to 
counterbalance both the work and the 
angle-plate. The reason for this has 



already been explained. Always run the 
lathe at slow speed when using an angle- 
plate. 

The capabilities of a lathe ate almost 
unlimited, for not only is it possible to 
turn all manner of external surfaces 
accurately and true to si7.e, but it can be 
used to equally good advantage for 
clrilling and boring. 

Drilling consists in making a hole of 
a desired diameter in a piece of metal in 
one operation by the use of a drill, and is 
confined to work where holes of small 
diameter are required. The process of 
l,)oring-“Or internal turning—is really 
the operation of enlarging holes already 
provided in the work and is generally 
accomplished by the application of a 
boring-tool. 

As tlie process of clrilling consists in 
the removal of a comparatively large 



Fig. 33 
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Fig. 34 


quantity of metal at cjnc operation and 
consequently al)«)rI)H a larj^e amoiini of 
power, its appliciiiion is limited in small 
lathes to the making of holes up nt aliom 
I in. diameter. On the other hand, 
boring being a process where tlu? hole is 
gradually iiitmised in size and therefore 
only a small amount of metal is removed 
at a time, holes can easily he made which 
are only limited in size by the size of the 
tvork operated upon. 

There are numerous methods i»f drill¬ 
ing lioles by the use of a lathe and hlg, 
34 shows a method commonly used. An 
ordinary twist drill is held in a self- 
centering chuck and the work is fed up 
against the drill by means of the Itack 
centre, as will Ite seen from tlie deiailwi 
illustration, The work is placed against 
a driiling-plate, which is nothing more 
than a simple circular plate with a 
tapered shank at the back to lit tlie 
barrel of the hjose headstock. A holt? 
made in the centre t,>f the plate allows ih; 
drill point to clear when it comes 
through the work, To drill a lioie by 
tilts nieiliod, all that is necessary is first 
to makif a tieep centre-pop on the work 
U'lufre the Indc is required "'■this o|}era« 
lion dioulrl always be done where 
drilling is concerned, Fix a suitable- 
sized drill in tltt? cluick, remove ilie hack 
centre and fit tlie drilling-plate in its 
platt, Move tilt! loose headstock to a 


convCTiirni position .ihan' the Ih" 4 , oh} 
forgetting to iiv it. I’Lur thr yori, f!.«? 
against the pkiic, hoidin!} it in pfui- 
die icfi liant!, ;mt! liT?! thr y stk op to 
dll' drill w itii flic right, lalang ran- 
that the point of iht drsif 
with the ccrtirc-nurk tn sir wmsL 
Start the lathe ami gratlsiallv Iretl tlie 
work forwartl mili! the flril! ha-f *!<! tts 
way through the mei,il. 

The utiliiy of.«plain drilhplitr w dt k* 
greatly improved if it is pre-tvitbl wiiii 
ilitw scrt'U'-hidw in its surf,we to rt?.slii|p 
a Iflock of flat hardwtn«;l lo iK' S-titrurd 
to its siirlacc. This wil! .dluw sntali 
pica's (»!' work fo k fixer! lo the sUffiff 
tjj the Wood, wliidi wanirl frfljcryjw' Iv 
dilikiih to hold with tlie liaml. Tiie 
Wiitidrn lisiure is also very h,indy wlrn 
(irillmuihin metal,as it prevents the work 
from l?endmg when under the tudoriHe 
of the fool. 
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A liole may k drilld ilirougli .1 round 
rod by the same prwess m that men- 
tioned above, but snsfead of lyvmg a 
ilai piece of liardaod to supp^irt fhe 
work, a V-sluper,j slot dsraild k cut 
across tlie surface to suit dw diameter of 
the wjjrk, 

A handy method of drilling hol« m 
jobs Iwlc! In a fa«f Iik or ditick is 
shown- in Fig. jf. fiere, the drill nsed, 
which must k m of dt« bving a 
Mtit-helfi it tb tnd of its siiank, is 
fixed in in ordimry litb*®frier, which 
ii hdd in the tod » prevent it imra 
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tiirriiug roumi, ,md hi! up ui die uofJ.. 
The ritill mihl. III tivurse, Ir ftriisls 
pO'H'ic'd agamst the Iw-ik vemte ttluKi 
driihiig is m jiftigres?,, 

I'l'g, |fi lihistrairs a drill ln'ld rigidli, 
in a 'aictil, aduisrable iinnk uliith !)!■- 
into the luck anire hole oi the t.rtl'.ftHiv 
’*pilldlr. 

For iinlttrglng fiolcs alrtatlv m.Kfe in 
a pieceoi work or for enlarging‘’coretr’ 
liolfH m .1 »',}sf!ng, the two rritihutth 
gemt-illy siwd, eriipknmg flat drills, ,«• 
sliown iti flic illustration (Fig. p). 
Tli.it diouit ,ii A repre-wnts the meili*td 
,idoj)S»'d fur u'ung the tirill in the -shd*-. 
rest, and » iljat uhere the drill is fed by 
intMiis »,S die hack leiitre, 

\khru a enfed hole js lo Jr «»pi‘,iiied 
upon, die following points imwf Ir 
earefijlly olrn'rasl Where the metisof! 
■.thowji vi! A is iithipiesi, the too! msi.,} ir 
rjgitiiy fixed in the i<H 4 *ptoi of ihr shde» 
rest. 'Hie drill must also Ir fixed m a 
antral postuon and at the correct height 
torreS|j<inrhng to the heighi of ihe lathe^i 
iciitre, oilicrwise the tool wil! follow tlf 
ioiifw of the cow! hole, winj! n usnallv 
oil! rd inith. When all theM?iu}jc!ij|.,n., 
hase Ifctn satisfied, the drill an !«» 
.getidy fed up to the wenk by the fe«T 
screw id the top-sfidt*. 

Tb ahernaiivc way of using a i!,ii 
drill lor enlarging holes is dnmn rri Fig. 
37 at 11, On referring to the j!li}str,U!*i}|, 
ii will b «n ilw! insiad of the dn!l 



biin./ riuid!', laid in da* slide ir 4* if 

passrs ilifoijglf ,i 'JoUrd far, a>, u-|irf*« 
MUlal af uhnh !s Ijekl m posjmii! iii 
the Jop slide nf die ".lidi' rr\!, ‘Hie 
I'.n-k end «4 d;r lie, ,1 irtjfiedmle i.t 
t'liaiiie dr toui jo hr jdaral .ig.-uiw die 
f.ail uiitre .md le»l iip to the 
‘Fo keep tile dulf str,itly, a pine «i| iLf 
rron m the diape of 4 bool, is tival at d^' 
Icick crirl. 

‘Fin opri.rir ihe <iii!|, the Isack liolder 
h fircssecl dottmards eiilier liy the leli 



h.irol or be Weari*. of a ueiglii (w?, 
suqu'mirti from fir rttd, while die hvic!. 
cetJirr is leii up to the work by rnang tlie 
I’iigii! fund. 

Boring is ojte of fill tinea ttnponaii! 
procew*s applitalde to iiiri.ibiurniitg, 
.«f«! as so iiwny jiii« have to Ir bor«f, 
wane gemtal iii!urft!.moii on ilw sub- 
jwt will no doulif b itM’liil 

Tlierr are tevo iomiimu tiieilioik iisttl 
m the procfv. of Imimi*, rhe tirci « 
shitit IS tir one u^Hially Jtloptd for 
grirral work where the aitutig-itwl is 
vtaiiotwry and ojjcrates ib resolv- 
mg tt'ork Ig'ld m 4 chuii or fw-plate; 
the veconti, where tfir wtrrk w syiifitary 
and is <i|ier*i!«! ufHm by i revolving 
cutter, ippitcabic to lathes fitiisi with a 
feelFacitfig Mfidia 

Fig. |8 srlitit's i piw of ft'trrk 
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mounted upon u face-pint,e, with an 
ordinary.slicli!-rest l.)oring"l:ool fixed in 
position ready for Ijoring. 

In prepariipu; such a piece of work 
preparatory ui the actual process of 
Ijoring, tliere are one or two points to la: 
carefully observed. The , , 
l)oring"to(.)l must: be of 
the correct shape to suit 
the metal to lx: turned, 
and it must also have 
sufficient clearance to 
enable the end to clear 
the work at the end (,)i' 
the cut, should there 
not ])e siiHicient space 
behind the job being 
operated on nr allow tor 
this. The tool must 
also liave proirer under- 
clearance, otlierwist; the 
tool will nil) against the 
work. When mounting pig 

the work in either a 
chuck or ti face-plate, set; that it is placed 
centnilly as, already explained, and 
furtherm(.)re, if it is possible tt) keep the 
work clear of the flat surface of ilie 
holding-device, so muclt the Iretter, for 
this will allow the point of the tool tti 
clear at tlie tmd of the work. Some¬ 


times It IS possiljle to interpose packing- 
pieces between the end ttf the work and 
die face-plate, as shown in Fig. 39. 

Having fixed u suitable boring-tool at 
its correct position and height in the 
slide-rest'—wliich, of course, is parallel to 
the ladte-hed'-'-the tool cm eitlier he fed 
through tilt! work by hand, by using the 
top-slide, t>r ity the self-acting feed, if the 
kitlie is so provided. Start up tlie lathe 
and, if the work he a casting, take a; tairly 
heavy rougliing-cut to enable the cutting 
edge of tltc too! to get right under tlie 
“skin" of th(“ metal, otherwise the point 
of the tool will almost certainly get 
ruined owing to the grinding action of 
particles (.tf sand on the surface of the 


casting. When the tool has reached the 
l)oti:om of the hole, withdraw the tool 
and stop the lathe. If tlie operation has 
lieen properly done, the hole should 
be found perfectly true and parallel when 
tested wiili a pair of inside callipers. If 

.I file hole is found to he 

tapered either way, the 
slide-rest, if this is being 
used, must be set over 
a trifle in one direction 
or the other as the ease 
may be. Now take a 
light cm, and, if the 
hole is found to be 
parallel, a further light; 
finisliing cut may he 
taken to complete the 
iol), 

Here a word of warn¬ 
ing may be opportune. 
If the work Ireing bored 
3Q is of a liglit nutiire, it 

may Ire necessary to 
skick off the jaws of the chuck, or die 
clamps, where a face-plate is used, before 
taking the finishing cut, This will relieve 
tile pressure on the work and allow the 
work to resume its normal shape, which 
may have become a little distorted due 
to tlie gripping pressure of the holding 
device. 

The Boring Steady is illustrated in 
Fig, 40. It is used in conjunction with 
a jaw-chuck for supporting the ends of 
lubes, pipes, or work of a similar nature 
where the ends are required to be bored 
or tlireaded. Tlie device can be made 
of two pieces of flat hardwood, T in. 
tliick, fixed at right-angles to each other' 
by means of substantial angle-brackeiSj 
as shown. 

The upright piece is bored out to fit 
the outside diameter of the work, and 
the steady is held in position across the 
lathe-bed by means of a bolt running 
through the base, between the bed, and a 
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Fig. 41 shows a method of boring 
work in a self-acting hillu; Ijy means of 
a boring liar carrying a cutter, driven 
between ihe latlie-centres. Here it will 
be seen tliai the work is bolted down to 
the saddle after tlie removal of the slide- 
rest. Tills meiliod of boring is adopted 
when the jol) is too awkward in shape or 
too heavy to lie properly held in a chuck 
or face-plate. 

The first thing to do wlien this method 



Fig. 39 


of boring is usetl, is to mark out 
accurately the position and the finished 
size of the hole at each end of the work. 
This ean be easily done if pieces of flat 
wood are inserted at each end of the work 
to obtain a (hit surface. With a pair of 
compasses mark on the work a circle of' 
the exact: diameter the finished luile is to 
be, and make a series of centre-pop 
marks on this circle. Now bolt clown 
the work in position on the saddle, 
leaving the fastening nuts slack. Pass 
the boring-bar tlirougli the work and 
suspend it between centres. Ne,Kt, fix a 


scriber in the cutter hole of the bar Ijy 
means of a wooden wedge, in such a 
position that when the bar is revolved by 
hand the point of the scriber describes a 
circle of the same diameter as that marked 
on the work. Adjust the work until 
the scriber-polnt just touches the circle 



on die work at every point on each end. 
When this is accomplished, the nuts of 
the holding bolts may be finally tightened 
up. 

The Cutter.—In Fig. 42 at a is 
shown a common form used in a boring- 
bar. It consists of a small piece of round 
tool steel whicli fits into a hole in the 
bar and is kept in position by a small 
set-screw. This type of cutter is used 
for lioring comparatively small holes. 
For lioring holes of large diameter, 
the boring-bar is sometimes fitted witli 
a boring-block, which is indicated at h 
in the illustration. This device lias the 
advantage that it enables the tool to 
be well supported. It consists of a 
collar keyed to the bar, and the cutter 
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is held in the collar by a set-screw as 
indicated in the sketch. 

Another form of tool for special use 
with , a boring-bar is a double-ended 
cutter, made of cast steel, suitably 
hardened and tempered. As this type of 
cutter cannot be adjusted, it follows that 
it will only cut a hole of the same diam¬ 
eter as that of the cutter. Such a tool 
produces excellent holes, but is rather 



difficult to make, and therefore generally 
outside the scope of the amateur. 

As modern lathes are nearly all 
equipped with suitable apparatus for 
cutting screws, the arrangements of this 
extremely important process and the 
tools necessary for carrying out the work 
will now be examined. 

Screw-cutting.— Many amateur 
craftsmen are deterred from “trying 
their hand” at screw-cutting for no other 
reason than that they are under the 
impression that screw-cutting is an 
extremely difficult and mysterious opera¬ 
tion and calls for a vast number of 
mathematical calculations. This is quite 
an erroneous idea, for screw-cutting 
demands very little more skill than 
ordinary turning and boring, and once 
the principles involved are .grasped and a 
little practice obtained, screw-cutting 
becomes both a fascinating and interest¬ 
ing. operation. 

To cut a screw in a lathe some 
arrangement must be adopted to move 
the tool along, the bed at a perfectly 
uniform rate. This is obtained by 
means of a lead-screw and a system of 
change-wheels which are fitted to the 
lathe-spindle and the lead-screw. As 


stated elsewhere, the saddle has a split 
nut, which, when closed, engages with 
the threads of the lead-screw, and when 
revolved causes the saddle to move 
along the lathe-bed at a definite speed in 
relation to the spindle. 

The lead-screws of some lathes are 
provided with threads having a pitch of 
I in., or what is the same thing, four 
threads to the inch. Now, it follows 
that when the split nut is engaged with 
the lead-screw and the lead-screw makes 
one revolution, the saddle will travel, 
along the bed a distance equal to the 
pitch of the lead-screw. If a bar of 
metal is suspended between centres and 
a fine tool inserted in the tool-holder so 
that it just touches the work, and the 
gearing so arranged as to cause the lathe 
spindle to revolve at the same speed as 
the lead-screw, then the tool will trace 
a spiral of exactly |-in. pitch on the 
work. It will thus L seen that if the 
work is revolved at the same speed 
as that of the lead-screw a thread 
will be made , equal in pitch to that 
of the lead-screw. 

S (^ Now suppose that 

the work makes two 
revolutions to one' 

,\ of the lead-screw, 
T M then the saddle will, 
move only .-| in. 

^ ® during one revolu- 

Fig. 43 tion, and the tool 

will trace eight 
spirals of |-in.^ pitch in the length of 
one inch. 

Such variations of speed between the . 
lead-screw and the lathe spindle are 
obtained by means of a train of toothed 
gear-wheels. 

From the above it is easy to see that 
a train of gear-wheels driving the lead- 
screw will result in a screw of a definite 
pitch. The diagram at A in Fig. 43 
shows g; simple train of wheels set up for 
cutfifig a„ right-handed tlireacl Here, 
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A represents the mandrel wheel which 
gears into an intermediate wheel (b), 
which in turn transmits motion to the 
lead-screw wheel (c). In this particular 
instance, suppose a screw having eight 
threads to the inch is required. As the 
lead-screw is assumed to have four, it 
follows that the . work must revolve 
twice as fast as the lead-screw and pro¬ 
duce a thread on the work of the desired 
pitch. To obtain this ratio of speed, a 
45-tooth wheel is shown driving a 90- 
tooth wheel through an intermediate 
wheel, which may have any convenient 
number of teeth, as it is simply used to 
transmit motion from a to c. 

The rule for calculating the size of the 
change wheels to cut threads of different 
pitches is as follows: 

Pitch of lead-screw = PL 
Pitch of screw to be cut = PS 
__ Wheel on mandrel (driver) = WM 

Wheel on lead-screw (driven) = WL 

The following example will make this 
dear: 

What change wheels are necessary to 
cut a screw having eight threads per inch, 
assuming that the lead-screw has a pitch 
of I in. ^ 

Here PL _ ^ 

PS ~ WL 
substituting values we have; 

i-1 
I- WL " 8 “ ■ 

Therefore any two wheels having the 
proportion of i: 2 will answer the pur¬ 
pose. Thus a 2o-tooth wheel on the 
mandrel and 40-tooth wheel on the lead- 
screw would do, or a 30 and 60 and so on. 

These wheels would be geared 
together by inserting an intermediate 
wheel of any size to fit conveniently. 

Here is another example. A screw- 
thread having nine threads per inch has 
to be cut in the same lathe, what change 
wheels are necessary.^ 


Here the proportion is ^ so that a 40 

and a 90 will serve, as also will a 20 and 
45, as these wheels are in the same ratio. 

Suppose the same thread is cut in a 
lathe having a lead-screw of |-in, pitch, 

then the ratio would be-, so that a 
9 

20 and a 90 would suffice. 

It frequently happens that a simple 
train of wheels such as those mentioned 
above cannot be used owing to not 
having the necessary sized wheels avail¬ 
able. In such a case a compound train 
of wheels would be used. This con¬ 
tingency usually arises when it is desired 
to cut threads of fine pitch. For 
instance, if a thread of 35 threads per 
inch is required, and the lead-screw has 
four threads per inch, the proportion is 
4:35. As the smallest change wheel 
has only 20 teeth and the largest 120, it 
follows that to use a simple train would 
involve using a wheel of 20 teeth on the 
mandrel and one with 175 teeth on the 
lead-screw. 

An arrangement of a compound train 
of gear-wheels is shown in diagram b, 
Fig. 43. The wheel A is attached to 
the mandrel,,wheels b and c are keyed 
together and mounted on a stud on the 
bracket, wheel b being geared with a, 
whilst wheel c is in mesh with d on 
the end of the lead-screw. Wheel a 
is known as the first driver, wheel b, 
the first driven wheel; wheel c the 
second driver and wheel d the second 
driven wheel. 

The following examples show how to 
select change wheels when it is necessary 
to use a compound train. 

Calculate a set of change wheels to 
cut a screw of 35 threads per inch, with 
a lead-screw having four threads per 
inch. 

Here the ratio is worked out in the 
same manner as , that used, for a simple 
train. 
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The ratio, in this case, will be: 


i 35 

Both the numerator and denominator 
of this ratio can be multiplied by any 
number without altering the ratio. As 
the two smallest in the set is 20 and 25, 
it is no use to have a numerator less than 
500. Multiply both the numerator of 
4 200 

the fraction 4/35 by 200; thus — X -- 


This will give 


Now split the 


numerator and denominator into factors, 
as follows: 

800 _ 20 X 40 
7000 70 X 100 

Thus, a set of wheels having 20 teeth 
and 40 teeth as drivers, and 70 teeth and 
100 teeth as the driven wheels would be 
a perfectly satisfactory combination to 
use because these sized wheels are 
usually available. 

These wheels would be set up in the 
following way. The 20 wheel would be 
fixed to the spindle driving the 70 on the 
stud; the, 40-toothed wheel would be 
keyed to the 70 on the stud to drive the 
100 wheel on the lead-screw. 

If both the numerator and denomina¬ 
tor in the above example had been 
multiplied by 300 instead of 200, the 
resulting combination of wheels would 
have been as follows: 


35,, 300 10500 

This fraction split into factors is 
v/hich would suffice equally 

100 X 105 
as well. 

Here is another example. : What sized 
change wheels are required, to cut a 
thread 7/24-in. pitch if tlie lead-screw 
is ]- in. ? 


7 

The ratio = — 

]- 12 

In this case it will be observed at once 
that a simple train consisting of a 70 
wheel on the spindle and a wheel of no 
teeth on the lead-screw would answer 
the purpose. 

Note carefully when fixing up a 
train of gear-wheels to see that the tops 
of the teeth on one wheel do not foul the 
bottoms of the wheel it is in mesh with. 
Failure to observe this precaution may 
result in broken teeth. Another point 
to observe is that it is good practice 
always to arrange a train of w'heels with 
wheels as large as possible, and where it 
is necessary to use wheels of small dia¬ 
meter they should be fitted as near to 
the source of power as possible, that is, 
the spindle, 

Cutting a Screw Thread.—The 

actual operation is not a very difficult 
jol), but a certain amount of care is 
required. 

When the necessary train of screw¬ 
cutting change wheels has been set up, 

^ mount the work be- 

^ tween centres and fix 

pi_ a suitable tool in the 

33 L_ slide-rest. Start up the 

I n't.- lathe and give sufficient. 

Ss-inward feed to the 
1° tool to give a light cut. 

A heavy cut should 
.. not be attempted as 

there is danger 
of breaking the somewhat fragile tool. 

, Note the amount of cut given by 
marking' the shoulder of the cross¬ 
slide handle,, using a piece of chalk 
for the purpose, as shown in the illustra¬ 
tion (Fig. 44). This will serve as a 
guide for judging the depth when making 
succeeding cuts. Next, engage the split 
nut and ,take a trial cut along the work; 
withdraw the tool: and disengage the nut 
from the lead-screw and run the saddle 
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back to its original position. Feed the 
tool forward to give the same depth of 
cut as the previous one—providing, of 
course, that it is satisfactory—using the 
chalk-mark as a guide, and mark the new 
position on the feed handle as before. 
Repeat the operations until the threads 
are cut to the correct depth. 

If the lathe is of a modern type which 
is usually provided'with graduated scales 
on the slide-rest handles, it is obviously 
unnecessary to chalk-mark the position 
for the depth of cut. 

Before going any further it is necessary 
here to point out that the tool must, of 
course, always follow the same path at 
each successive cut, that is to say, the tool 
must always follow in the thread at 
every cut. If this is not so, the point 
of the tool would not be opposite the 
bottom of that part of the thread already 
cut, with the obvious result that the 
partially made thread would be ruined. 
Caution, however, need only be 
observed where threads are being cut 
which are not an exact multiple of the 
threads on the lead-screw, for the tool 
'will always follow the thread when the 
threads being cut are an exact multiple 
of the leading-screw threads. 

When the threads per inch to he cut 
on the work are not an exact multiple 
of the threads per inch of the lead-screw, 
after the first cut, the clasp-nut must 
only be engaged at certain instants. 

T0 enable the tool to follow the thread 
at the proper time when cutting such a 
thread it is a good plan to bring the 
saddle right hack so that it touches the 
back lieadstock, or, if this is impractic¬ 
able, to bring the saddle back to a line 
marked across the lathe bed, It is also 
necessary to make a chalk-mark on the 
top of the lead-screw, or, better still, 
die gear wheel attached to it, and a 
similar chalk-mark on either the holding 
device or the first driving wheel on the 
mandrel spindle, After the first traverse. 


the clasp-nut should be released and the 
saddle moved back to the back head- 
stock (or other marked position), and 
then when the two chalk-marks come 
into their original position, the clasp-nut 
may be closed and the next cut made. 

Multiple-thread Screws are gener¬ 
ally used to replace a single thread of 
coarse pitch where the bottom diameter is 
too shallow for practical purposes. The 
depth of the threads of double-thread 
screws is only one-half that of single 
threads, while that of triple - thread 
screws is only one-third. The pitch of 
the screw, of course, remains the same, 
and the change wheels are calculated in 
the usual manner, as already described. 

To Cut a Double-thread Screw, 
first cut a thread of one-half the depth and 
■ width of a single thread of the same pitch. 
Next, find the correct starting-point for 
the second thread, whicli obviously 
comes midway between the threads 
already cut. Make a chalk-mark on a 
tooth of the first driving change wheel— 
which should have an even number of 
teeth—and also mark the space occupied 
by the tooth in the follower or driven 
wheel Now mark the tooth exactly 
opposite the one already marked on the 
driver. Lower the bracket or swing 
plate a trifle and turn the lathe spindle 
half a revolution so that the second 
marked tooth engages with the marked 
space on the follower. Start the lathe 
and cut the second thread,'which will be 
in the correct position if the foregoing 
instructions have been faithfully carried 
out. 

To Cut a Triple-thread Screw, pro¬ 
ceed in a similar manner to that described 
I above, but as three threads are required, 
three equal divisions are necessary on the 
driving change wheel. The number of 
teeth in this wheel should be a multiple 
of three, such as 30 or 45. 

Sometimes it is necessary to cut a left- 
handed screw. In this case the lead- 
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screw must revolve in the opposite 
direction to that of the work. The cut 
is started at the left-hand end of the 
work. The change wheels are calcu¬ 
lated in the usual way. The reverse 
motion is imparted to the lead-screw by 
inserting an extra wheel in the train of 
gear wheels between the mandrel and 
the lead-screw, as shown at a in the 
diagram (Fig. 45). 

Tools for screw-cutting are of special 
shape. 

For Cutting V-thread Screws a 

single-pointed tool is generally used. 
Fig. 46 shows such a tool. If the threads 
to be cut are Whitworth threads, the 
straight sides of the thread are included 
in an angle of 55° with one another, and 
_ the tops and' bottoms of the 
f y threads are rounded to a 
radius of ’137 of the pitch, 
so the point of the tool 
/V\ should not be sharp, but 
r ) slightly rounded. Also, the 
PI front part of the tool is 
not vertical, but is slightly 
canted over to prevent the tool rub¬ 
bing the sides of the threads. Top 
and bottom rake, and clearance at each 
side, similar to that in a parting tool, 
are, of course, necessary. 

From what has already been said it 
would appear that one cutting tool 
would only be suitable for cutting one 
particular pitch of thread. This is not 
necessary in practice, where small pitched 
threads are concerned, the reason being 
that the clearance angle of the cutting- 
edges of the tool is usually sufficient to 
allow for small variations in the rake of 
the thread. 

In order to finish off a thread to its 
exact shape—-that is, with the correct 
radius at the top and bottom of the 
thread—a chasing tool (shown in Fig. 
47) is generally used. As this tool is 
only used for very light finishing cuts, it 
is usually fitted with a handle and used by 


hand. To do this, fix a square bar in the 
slide-rest parallel to the axis and as close 
up to the work as possible, and run the 
chaser along the threads, using very light 
pressure only. A chasing tool is made 
for one particular pitch of thread, so it 

in 

ipU 

Fig. 46 Fig. 47 

is necessary to have a separate chaser for ' 
every pitch of thread it is desired to cut. 
Cliasers can also be obtained for finishing 
threads on internal work. 

A Tool for Cutting Internal V- 
threads is shown in Fig, 48. It is 
similar to an ordinary boring tool except 
that it is provided with a cutting point 
made to the correct angle of the thread, 
as in the external V-threading tool. 

An extremely useful little tool in the 
form of a screw-cutting gauge, which 
can be purchased for a few pence, is 
pictured at a in Fig. 49. By its use the 
correct angle of the cutting tool can be. 
easily tested, and it serves as a useful : 
guide when setting up the tool in the 





slide-rest. The method of using the I 
gauge will be readily understood by |. 
referring to b and c in the illustration, .f 
which shows the gauge being used fttr | 
setting the tool for cutting external If 
threads and internal threads respectively, i 

. .Tfe 
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In using slide-rest tools for cutting 
external and internal square threads, it is 
imp(jrtant to see the front slope or rake 
is made to correspond with the pitch of 
the screw to be cut. The width of the 
tool for cutting a single square thread is 
equal to one-half the pitch of the thread, 
wliile that of a tool for producing a 
double thread is one-quarter of the pitch, 
and one-sixth for a triple thread. 

Before bringing this brief survey of 
metal-turning to a conclusion, it would 
be incomplete if a few words on* the 
important subject of speeds, feeds, and 
lubrication were omitted. 

The speed and size of cut in metal¬ 
turning depend upon the material, tools, 
and the efficiency and rigidity of the 
machine being used. Thus, for turning 
cast iron, using tools of high-speed steel, 
which are now usually adopted, the 
approximate cutting speed would lae in 
the neighbourhood of 25 ft. per minute; 
mild steel 60; cast steel 35, and brass 120. 
If carbon steel tools are used, then the 
above speeds would be reduced by about 
35 per cent. When boring the above 
metals the speeds should be reduced from 
25 per cent, to 50 per cent., and for 
screw-cutting 40 per cent, to 60 per cent. 


In turning a piece of work it is more 
economical to take a moderately heavy 
cut at medium speed than a light cut tit 
high speed, and also a deep cut with 
small traverse is better than a light cut 
with a rapid traverse. 

Lubrication. -- Some metals are 
turned dry and others require a lubri¬ 
cant. Mild steel and wrought iron 
require a good supply of soap and 



a good lubricant for aluminium, although 
turpentine is better. Cast steel may be 
lubricated with engine oil. Cast iron, 
brass, copper and gun-metal are turned 
without any lubricant. 


FILES AND SCRAPERS 


F iles are as important to the metal¬ 
worker as the plane is to the carpenter, 
for just as a woodworker first uses a 
saw for cutting the material roughly to 
shape and then planes the wood to the 
desired size, so the metal-worker first 
applies a chisel or a hacksaw for rough¬ 
ing out the metal and then uses the file 
to finish the work. 

: Files are made of hardened cast steel, 
and their faces are provided with 


cutting teeth as shown in Fig. i. They 
are used essentially for reducing a piece 
of metal to a smaller size, smoothing 
clown uneven surfaces, and for giving a 
smooth finish. 

Files are generally classified by their 
shape, cut, and the degree of coarseness 
of the teeth. ‘ 

To go into details of every kind 
of file is unnecessary here. We 
will therefore jfoijtly confine our 
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attention to those tools you are likely 
to need. 

Fig. 2 illustrates a few of the most 
useful shapes of files, and the kind of 



work on which they are intended to be 
used is as follows: 

A.—The hand or parallel file. This 
is used for all kinds of flat work such as 
slots and shoulders which are required 
to be filed parallel. This type of file 
usually has one plain edge without 
teeth—known as a safety edge—the 
object being to allow the teeth to be 


used in a corner without risk of damaging 
the adjacent surface. 

B. —The square file is used for filing 
square holes, slots, and between narrow 
surfaces. 

C. —The round file is used for en¬ 
larging holes and rounding slots, etc. 

D. —The half-round file is employed 
for working on concave or hollow 
surfaces, enlarging holes, etc. 

E. ~The flat file with bellied sides is 
used principally for roughing out flat 
work. 

All the above-mentioned tools, with 
the exception of the hand or parallel 


file, taper towards their ends; a parallel 
portion is provided, however, near the 
tang or handle end. 

A file may be either single cut or 
double cut as in Fig. 3, at a and B. 

In the former the teeth are made 
at an angle across the face in one direc¬ 
tion only, while in the double-cut file 
an extra set of teeth is formed across 
the other, the result being a surface 
consisting of sharp points. 

Single-cut 
Files are used 

ing the softer M B plg^ 3 

brass, copper, ^ ™ 

lead, etc. For * ® 

general work and filing iron and steel the 
double-cut file is the correct tool to use. 

With regard to the degree of coarse¬ 
ness or fineness of the teeth, this must 
be determined by the nature of the work 
in hand. If it is desired to remove a 
large quantity of metal, a large rough 
file should be used, while if only a 
finish is required, then a smooth file is 
the tool to use. 

When a new file is brought into 
operation it should first be used on brass 
or gun-metal; it can then be used effec¬ 
tively on steel and wrought iron, but a 
file that has been used on steel will not 
cut brass efficiently. 

Never use a new file to remove the 
scale off castings. Do this with an old 
file, and when the “skin” has been 
removed a new file may be brought into 
action. 

The Art of Filing correctly requires 
a considerable amount of skill which 
can only be obtained by practice. You 
will find it by no means a simple opera¬ 
tion to file a surface perfectly, flat, the 
tendency being to produce a more or 
less rounded surface. 

For the purpose of explaining the 
process of filing let us take as a simple 


247 


Files and Scrapers 


example a piece of mild steel 2 in. x i in. 
X1 in. which has to be reduced in size 
to 2 in. x| in. x| in. 

After having carefully marked out the 
material by means of a scriber and centre- 
punch (as indicated in Fig. 4), fasten the 
work securely in the vice with the 
marking-off lines just above the top of 

CJNTRE PUNCH'pops* Ulld 

about level with 
. j, the elbow. Take 
j I a rough file and 

F"" • V‘ grasp the handle 

pjg_ 4 --a file should 

never be used 
without a handle~with the right hand, 
keeping the knuckles downwards; grip 
the opposite end of the tool with all fin¬ 
gers of the left hand as shown in Fig. 5, 
which indicates the correct way to handle 
a file. 

Place the end of the file in a horizontal 
position upon the surface of the work, 
and push it forward, applying pressure 
with the left hand and gradually trans¬ 
ferring the pressure to the right hand as 
the file advances towards the end of its 


pressure exerted on this stroke will 
only wear the teeth out. Continue the 
rough filing, as it is called, until nearly 
all the waste metal is removed on both 
faces, leaving about in, clear above 
the marking-off lines for finishing 
purposes. Take a second-cut (medium 
teeth) file and remove the marks left 
in the work by the rough file, taking 
care that you do not file below the mark- 
ing-off lines, and then finish off dead to 
size with a smooth file by drawing it 
across the work. This process is known 
as drawfiling, an illustration of which 
appears in Fig. 6. If any clogging of 
the teeth takes place when using the 




stroke. This completes the cutting 
stroke, and it is well to remember that 
a file only cuts on the forward stroke 
as the teeth are shaped to cut in this 
direction. Failure to observe this will 
result in a ruined file. Now relieve the 
pressure and draw the file back over 
tlie work to its original position. Any ' 


second-cut and smooth files, apply some 
ordinary chalk to the surface of the tool. 
This will usually have the desired 
effect. 

Tf you have marked off the work and 
used the files correctly you will find that 
one-half of each centre-pop has been 
removed while the other half remains. 
To complete the work, polish it with fine 
emery cloth wrapped round a square 
block of hardwood and apply a . few 
drops of oil to the emery cloth. 

Scraping is resorted to in cases where 
a higher degree of accuracy and finish 
is required than that produced by filing, 
etc. The process consists in removing 
minute amounts of metal with a tool 
called a scraper. 
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.Scrai)ii'ig in very skilled work. The a Irlow-lamp and te iipered. The 
meihnd of liai)dlin|j; die tool itself can heat should not lx; apitlied directly to 

he quickly learned, but the actual the cutiin:^ end hut ai a distance of 

scrapiiig, diat is, tiie removal of the about 3 or 4 in. frtnn it. 
risdn amount of metal at the right place, 
uetids i.’,reat care and experience. ' The 
latter can be obtained more quickly 
if tite |)rinciples underlj'ing the oj^era- 
tion are thorouglily grasped at the 
.start. 

Fig. 7 shows a handy type of scraper 
suitable ftir treating betirings of motor¬ 
car and gas-engine crankshtifts as ■ well 
as big ends of connecting rods. It can 
tilso Ite used for flat work. 

.Such a scraper can lie easily made 
frtJin an old lialf-roiind file. It should 
|)e anmtaled l)y hetiting it to tt bright 
red colour and allowing it to cool in 
tlie ashes of tlie lire while tlie fire goes 
out. When cold, it should be nriighly 
filed, to remove all tool-marks, for a lo use the tool it slioiild be liekHn 
distance of 2 or 3 in. from the working the manner inrlicated in Fig. 8. The 

end. The remaining tectli need not right hand keeps ilu: tool steady hut 

exercises little move- 

V.. ". ’• '-::r.. 

f^lE' ^ near the work. Tlie 

tool is then dniwn 



ra (,pi.,-;n(,r, at the' same 

p 0 time exerting slight 

pressure on tlie work to 

heqiiitesufullyreinovedjbutsiifliciently enable the cutting-edge actually to cut 
to enaltle the tool to be held comfort- the metal, which should come off in 
alily without roughing the hand. Tlie minute curls. 

Lilade shoulcl then be turned up slightly The Flat Scraper (Fig.^ 9) can be* 
at; tlte end as sliown, and ground sligluly made of :i wide, flat file. 1 he forward 
convex on the flat side. edge is used and in this case the tool is 

'[’he scraper must now be liardcned puslicd away from die operator. Ihe 
tintl tetnjx;recl Ity hetiting it to ti full red left hand is used for applying the 

colour, as Ixilbit, and plunging it verli- pressurc'-as hefore-.and the right hand 

call}' into ;i pail of swirling, clean, cold for liolding the tool at the correct angle 
water in wliicli a handful of salt has been and propelling it ^ along the work, 
dissolved. This will make the tool dead This mol has flat sides and. edges and 
litird and very brittle, It should then the working end is ground sciitare witli 
be cleaned briglit and heated with the sides and edges. 
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Wlien scraping a bearing the working f(,)llowed in scraping flat surfaces such 
surface sliould he lightly smeared with as the l)ed of a iatlic, the slides of a 
a mixiiire()t the finest red jeadmoisteneci slide-rest, or the face and bed of a 
with linseed oil. Ihe journal sh(,)uld steam engine slide-vtilve. 
ihen be laid in the bearing and the shaft One part is marked and the other 
Dwly revolved. The places where gently rubbed on it. The high places 
the ](.)urnal touches the Itearing will lie indicated arc; then scraped and the 
clearly indicated by the “marking” process repeated till a fiat smooth surface 
(led lead) being rubbed. Iliese are in contact all over is produet:d. 

I he places to lx: very lightly scraped in For very fine work, finely-ground 
short, narrow "scrapes.” When tlie lampblack can be used instead of red 
highjdaces have been removed, the lead, and for extremely fine work Prus- 
ivmainmg marking should be rubbed sian blue scholar’s oil colour supplied 
off, a fresh supply of red letid applied, in collapsible lubes may lx; used, 
and the journal revolved in the hearing, The vital point about scraping is to 
as before. On removing the journal remove only a small quantity of metal at 
It will be seen tliat the shaft htis marked a time between subsequent markings, 
a aigtr stiifitce tfi the bearing than otherwise a large surttice may liave to 
previously, and this arra sh(.)uld be be scraped to get down to a part scraped 
scraped, and so 011 until the journal too low. In the case of scraping bear- 
marks the whole ()f the surface wlien ings, always make sure tluit the journal 
rotated. ^ When tins occurs the bear- of the shaft is quite smooth and clean, 
mg IS said to be ‘‘fitted,” and having and at each trial marking, scrape every 
readiK that stage 11 can he cleaned and sptit which shows iiigh, otiierwise the 
assembled. Ihe same procedure is next marking will be deceptive. 


MEASURING INSTRUMENTS 


AS many branches of metal-work, tlie section on METAi-xuiiNiNa, but before 

i X sue us turning and fitting, require going into details of vernier gauges and 
a very liigli degree^ of accuracy, it is micrometers it may be an advantage to 
obvious that measuring devices, such as mention one or two instruments which 
mies and ordinary simple^ callipers, are strictly speaking, do not come within 
out of the question, and it is therefore the category of precision instruments, 
necessary to employ instruments of a but are nevertlieless extremely useful, 
much finer degree of precision. The first of these is sliown at a in 

Ihe mstruments commonly used for Fig. i, which illustrates a registering 
measuring these minute fractions are calliper. It is useful, where extreme 

known as shcling-gauges and micro- accuracy is not required, because the size 

, of the work measured between the legs 

t IS unnecessary to go into details of is indicated on a divided scale engraved 

ordinaiy simple callipers here as these on a.quadrant attached to one of the legs, 

measuring mstruments are dealt with in The other leg carries a pointer whi'cli 
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incliaitc« on the scale the measurement 
taken. It will be seen that the scale 
has a zero mark in tlie centre of the 
quadrant. This enables tlie index to 
swing on either side oi the zero mark, 
depending upon whether tlui legs are 
being used upon external or internal 
work, 

The illustration tit u shows another 


just touches it. The locking screw is 
then tightened to keep the jaw in posi¬ 
tion and the dimension reciuired is retid 
f)ll' the scale where the thin edge co¬ 
incides with a figure on tlie scale. An 
illustration of the method adopted is 
sliown in Fig. 3. 

The type of slide-gauge shown tit a 
in Fig. 2 can only be used for determining 
external measurements. 



A iictter type of slide- 
gauge, wliicli can be 
used for external and 
intertial measurements, 
is shown at is in Fig. 2. 
In this instrument small 
projeeiions arc pro¬ 
vided on the ends of 
tlie jaws to allow ilietn 
to i;nter the liole to lie 
nicasuretl. Two incktx 
marks are engraved on 


special type of calliper which is very 
handy, as the legs can lie finely adjusted 
by means of a milled screw. It is tilso 
‘ fitted with a defadiable leg, wliich allows 
measurements to be taken as shown in 
the drawing, where ordinary callipers 
could not be used. 

A Simple Form of Slide-gauge, 

where the object to be measured is placed 
between the jaws, is pictured at a in 
Fig. 2, It consists of a thin metal liar 
or stock having-a projecting piece at the 
end which forms the fixed jtiw, A suitable 
scale, either in inches and fractions of 
an inch, or a metric scale, is engraved cm 
the bar. The sliding jaw fits over the 
stock and is providecl with a thin edge 
whicli moves .over the graduated scale, 
while an adjusting screw allows the 
jaw to be locked in position when a 
measurement has been taken. 

To take a measurement with a slide- 
gauge, all that is necessary is to place the 
object on the fixed jaw and slide the 
other jaw up to the work until the jaw 





WDEX FOR INTERNAL MEASUREMENTS 
INDEX FOR EXTERNAL MEASUREMENTS 

B 

Fig. 2 

the sliding jaw for indicating outside and 
inside measurements respectively, the 
extra index being necessary to allow 
for the thickness of die projections on 
the jaws. It will be oliserved that inside 
measurements of under | in. cannot be 
taken with this Instrument, 

We now come to those instruments 
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which are commonly used lor taking 
measureincntii as small as of an 
inch, namely the vernier callijier and the 


To use the vernier, first note the 
number of inches, tenths and fortieths of 
an inch—the zero mark on the vernier 
is from tlie zero mark on the bar-then 
note the number of division lines on 
the vernier which exactly coincides 
with some division line on the bar scale. 
This will indicate the number of 
tlioustindths of an incli to lie added to 
the distance read on the scale of the bar. 

To make this clear let us take an 
example. 

Assuming that tlie 0 or zero mark on 
the vernier luis moved through two- 
ineli divisions, three-tenth divisions, and 
ihrec-fortieth divisions on tlie bar scale 
and tlitit tlie line seven on tlie vernier 
coincides with a division line on the 
scale. Tlie total will then be: 

2 f<3 ■|-'075 •1 -oo 7~2-382 in. 
.Anonlinaryscrewmicromerercallipers, 


micromeier. 

Fig. 4 shows an illustration of C. 

the business end ofa vernier calliper, C 
with the bar scale a and the vernier / 
scale H clearly indicated. ’'-■ 

On the bar of this instrument is a 


scale of inches, each of whicli is sub¬ 
divided into tiai jiarts and each tetuii into 
four Jiarts, thus making a total of forty 
divisions per inch; tints each division 
on the scale rejiresents .j’,, in., which 
in deciiiKil notation is '025 in. On the 
moving jaw is a vernier scale wliidi is 
exactly ecjual in length to twenty-four 
liar divisions but is divided into iweniy- 
live etjual jiarts. If the end lines of each 
scale exactly coincide, the first division 
on n will fall short of the first on a l.iy 
•Jr, ol' wJiicIi equals i,/,,,, or ‘oor, 
the second will fall short of the seconcl 



on tile litir scale by *002 tind so on. If or micrometer as it is usually called, is 
the vernier is moved to the right iiniii shown in Fig, 5. 
the filth .sub-division agrees witli the first There are many types of micrometers, 
on the scale, the vernier has moved some fitted with a locking device to lock 
•005,^ No other pairs of gradations then the spindle when a measurement has 
eoincide. been taken, otiiers fitted widi a ratchet 
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for gauginj^ tlie correct pressure between 
the jaws; bu t or wluitever type the microm¬ 
eter may be they all work on the same 
principle, based on the screw-tl-ireacl. 

If a screw of, say, eight threads to the 
inch is fitted into a fixecl nut iintl rotated 
through one revolution, the amount of 



the advance t)f the screw will be equal 
to the pitch of the thread, viz. J in, 
Similarly, if the screw is rotated through 
one-half a revolution then the travel of 
the screw will only be one-half the 
pitcli, or in., and if rotated one-tentli 
of a revolution tile movement of the 


spindle c is attached to the back end of 
the lioliow sleeve d, which engages with 
the internal thread in the barrel. The 
horizontal zero line seen on the barrel 
is graduated into tenths of an inch which 
are further sub-divided into quarters, so 
that every small division is equal to 
.,',1 in. The bevelled front edge of the 
sleeve or thimble is divided into twenty- 
five equal divisions numbered at o, 5,»io, 
15, 20. When the sleeve is rotated 
through one revolution, the spindle will 
move through one scale division or 
•02y in. When the jaws are closed the 
zero mark on the scale slioulci agree with 
the zero mark on the sleeve. If the 
sleeve is now twisted in an anti-clockwise 
direction until the first sleeve division 
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dimensions of an object, Excessive 
pressure must not be exerted, mlierwise 
a false measurement will result, due to the 
spring of tile instrument. Conversely, 
if the jaws do not quite touch tlie 
work the instrument will record a 
larger measurement than the object 


really lias. The proper amount of 
pressure to adopt will soon be acquired 
by practice. 

big, 7 shows a micrometer being 
used to measure the diameter of a piece 
of work suspended between the centres 
of a lathe. 


drills and drilling 


T o the uninitiated the mere operation 
of making a hole in a piece of metal 
seems but child’s play 
Admitted that the mechanical opera¬ 
tion of drilling is a simple matter, 
there are other considerations to be 
taken into account before an accurate 
hole can be obtained. 

A truly accurate-sized hole can only 



be produced by the proper manipula¬ 
tion of accurate tools. 

Small-sized holes are sometimes made 
by drills rotated eldier in a small hand- 
driven drill-stock for boles up to about 


I: in. diameter, or for larger-sized holes 
by a geared breast drill-stock, also driven 
by luind, A much better method, how¬ 
ever, is that obtained by using a drilling 
machine, which can be driven by hand, 
foot nr meclianical power. 

A Hand-driven Hand Drill is shown 
in Fig. t^at a, wliile at n a hand-driven 
breast drill-stock is indicated. A small 
drilling machine is shown at c. 

Fig. 2 , A .shows an illustration of a flat 
drill made from a piece of circular bar 
steel flattened out at the end and ground 
to a point, To enable an accurate hole 
to be made with siidi a drill the |Ilow- 





iflg procedure must be conformed to. 
The point of the tool must be exactly 
in the centre of the drill j the two cutting- 
edges must be equal in length, and they 
should be backed off to an equal amount 
to provide the necessary clearance. If 
one cutting-edge is longer than the other, 
the drill will make a larger hole than 
the diameter of the drill. The anule of 
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the cutting-edges of' flat drills of this 
type is 120''; and the angle of clearance 
about This type of (bit drill can 
only be revolved in one direction. 

Another Type of Fiat Drill is shown 
at B in Fig. 2. Here the cutting-edges 
are so shaped as to enable them to cut in 
either direction. Flat drills are not very 
satisfactory l)ut are useful for ^rough 
work where extreme accuracy is not 
necessary. 

The best kind of drill for all general 
work is tlie fluted twist-drill represented 
at A in Fig. 3. This type of drill 
produces a clean, smooth, accurate hole 

-^ ^ 

® 



® ® 


and clears itself from the cuttings, 
Twist-drills are not expensive to buy 
and can be obtained in sizes from *01 in. 
up to 3 in. diameter with either parallel 
or tapered shanks. The twist-drill is 
made from round steel and has the spiral 
flutes sliglitly backed off from the 
cutting-edges in order to prevent the 
tool from binding. Twist-drills can be 
had in either high speed or carbon steel. 
The former are more e.xpensive, but they 
are able to remove a given amount of 
metal at a much higher speed than 
the latter, as high-speed steel twist- 
drills do not lose their temper so readily 
as the carbon variety. 

The usual method of procedure wdien 
it is required to drill a hole is first to 
“mark off” on the surllice of the work 
the .size and position of the hole, To 
do this, make a centre-punch mark in 


the centre of the material where the hole 
is to be, and with a pair of compasses 
describe a cii'cle of the desired diameter, 
using the “pop” for supporting one 
leg of the compasses. Next, make 
several puncli-marks on the circle to 
serve as a guide, as clearly indicated at 
A in Fig. 4. The work is now ready for 
the drill. Bring the chill point down 
on to the corres|)oncling centre-mark 
in the metal and make a light preliminary 
cut to ascertain wlieilicr the drill is 
centering itself properly. If,the circle cut 
by the drill is concentric with the marked 
circle, the drilling may lie proceeded with. 
If this is not so, liowcvei', the centre 
must lie drawn over. To do this, make 
a nick with a small cold chisel in the 
direction the drill should go, as .shown in 
the .sketcli at ti in Fig. 4. Make another 
test with the drill and rejteat tlie fore¬ 
going operation if necessary, remem¬ 
bering that once the liody of the drill 
enters the metal it is not "pos.sible to 
correct an error. 

When comparatively large lioles have 
to be drilled it is good practice first 
to bore a hole of a smaller diameter— 
about one quarter the size of the large 
diameter will do—to act as pilot. This 
will not only take the strain of! the 
point of the large drill hut will also save 
a large amount of ]K>wer in driving it. 

When Using Twist-tlrills it is im¬ 
portant that they should be driven at 
the correct cutting speed, which varies 
according to the nature of the metal 
being drilled, and that the amount 
of “feed,” or the distance the tool 
advances per revolution, should not 
be exceeded. If the cutting speed is 
exceeded, the corners of the drill will 
soon be worn away and therefore ren¬ 
dered useless. Excess of speed is gener¬ 
ally indicated by a squeaky noise, and 
excessive speed, too, will be almost sure 
to result in a broken drill. 

The following table of approximate 
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speeds and fetids will serve as a guide 
when carbon steel drills arc used'. 


I Iti'vn. pi’i'nn 

n. 

I'iVil per 

Sttrl 

Iron 

/(ms'.'i 

rev, 

1830 

2140 

3660 



0 

r^ 

0 

1830 

, . 

(iro 

710 

1220 

mill 

450 

530 

915 


300 

310 

610 

jiid hi. 

22^; 

2()5 

4 H 

150 

175 

300 

ill! hi. 

no 

130 

223 

iM) in. 


1 he use of high speed steel drills will 
enable speeds and feeds to he taken of 
approximately double those given in the 
above table. 

When drilling wrought iron or copper, 
soap^ and water may be tipplied for 
lubricating purposes; ordinary luitricat- 
ing oil pn lie applied when drilling 
steel. Cast iron and bnis.s do not 
require any lubricant. 

Twist-drills should only be used when 
in first-class condition. A.s soon as a 
drill shows signs of being blunt it should 
be re-ground. 



f'ig. 5 shows tile cutting-edges of a 
twist-drill, which should be for ordinary 
purposp 59" with the central tixis of 
the ^ drill. If is important that both 
cutting-edges are equal in length and 
that the point is in line with the axis, 
otherwise an irregular-sized hole will 



result. It is also necessary that both 
cutriiig-edges are properly backed off or 
sufficient clearance provided so that only 
die edges ctmie in contact with the metal, 
If ^the suriace of the cutting-end of the 
drill is allowed to come in contact with 
the metal, it will not cut; on the other 
liiind, if too much clearance is provided, 
the drill will undoubteclly catcli in the 
inetal—with disastrous results. 

To Grind a Twist-drill properly is 
not a difficult job if a proper drill-grinder 
is available. The totils are .somewhat 
expensive anrl therefore generally beyond 
the scope of the amateur. “Toucliing 
U[y’ however, can be easily accom¬ 
plished on an ordinary carpenter’s oil¬ 
stone. 

iwist-drills are unsuitable for making 
holes in sheet metal, as they have a 
lejidency to catcli when breaking through 
the hole, with the result that a drill is 
very tjuickly broken, 
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For drilling holes in sheet meitil the 
correct type of drill to use is the straight 
(luted drill, a drawing of which appears 
at li in Fig. 3. When drilling holes in 
thin metal it is a good plan to mount the 
\t't)rk on ti piece tif hardwood to prevent 
the metal from bending. A few lacks 
driven into the wood (as in hig. 6) will 


For cutting large holes in sheet 
niettil, as liir instance :i water tank, a 
a)mbination cutter-drill is generally 
used. Sueli a drill is illiistraied at 
u in Fig. 7. It consists of ;t spindle 
or shank with an adjusltible horizontal 
l)ar which holds die cutter. At the 
bottom end of the shank is a guide 


prevent the work from rotating. 

A Pin-drill 



(illustrated at n in 
Fig. 7) is ustiful for 


producing a Hat stir- 


pin, similar to that in the |)in-drill 
previously descrihed. 

To cut a liole, first drill a Itole in die 
work of the same diameter as the pin of 
the drill. .Set the cutter-bar to the 



face round a hole desired radius, insert tlie pin into the pilot 
in a casting or other liolc in tlic work and rotate the cutter, 
piece of work where Fig. 8 shows a marking-olF template 
it is necessary to which is a handy device 10 have for 
provide a Hat bearing rapidly marking the positions of holes 

surface for a nut, when a nunilier of simikir parts are to 

bolt head, or cheese- lie drilled. Siieh a template can he 
headed screw. The easily made with a piece of flat, thin 
pin enters the hole, sheet iron provided with a small hole 
previously drilled, (a) or holes, to coincide with the holes 
and .steadies thcdrill, desired in the work, to enable the point 

while the cutter of a centre-punch to protrude. The 

trues up the surface. 


When using such a drill a good supply 
of oil should be applied to the pin. 

For countersinking or recessing the 
mouths of holes to take countersunk 
screws, a countersink drill (as sliown 
at A in Fig. 7) is the tool to use. 

A Bottoming or Arbouring Drill 
is shown at c. It is used when a flat 



Fig. 8 


surface is required at the bottom of a 
hole previously drilled with a cone- 
pointed drill. It will be seen from the 
illustration that the tool is in tlie form 
of a circular cutter having a .series of 
cutlers set at an angle with the edges, 
the cutting-edges being Irticked off in 
the usual way to provide the necessary 
clearance. 


template is heki in position on the work 
and is prevented from slipping Iry a 
series of small j^ins, as indicated in the 
drawing. The point of a centre-puneli 
is then placed in the hole and a smart 
tap on the head of a punch with a 
hammer locates on the work the posi¬ 
tion required. 
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B efore going into the methods lies in tl 
adoi)t:e(l for making screw threads of the ■ 
it is necesstiry to know the technical being r^ 
terms used to define the various parts to form 
of an ordinary single-thread screw. The an| 
Reference to the diagram at A in is 60®. 
Fig. I, wliieli illustrates the parts of a Anotl 
screw thread, shows that p is die pitch, machine 
or the disttince measured 
between tlie centre of one ^ Y 

thread to the centre of the \ 

next; 11 represents the height; y yv V\ Ij 
T the top of tlie thread; ii 'R ^ ’ 
the root, or bottom of the 
thread; and s indicates A A A 
the slope of angle of the ' Y Y Y V ' 
sides. B 

The form of thread most 
frequently used in this /\A/\A/\ 

country for general engineer- C 

ing work is die Whitworth «n/ihARAr 

or English Standard diread /^Vu l/u V| 

slwn at B in Fig. The 

angle between the two sides w u u «-< m « « 
is 5J°. The depdi of the H finri 

ihr(>:irl is poual to of 


%Wi 

aAIvv\ 

' C 

/VWWWb 

fmmJi 


thread is equal to 'iSq of 

the pitch, and | of the height 

is rounded off* at die top and (\|\N\NN 

liottom of die thread to ^ 

prevent damage to die top 

and also to strengthen the Plg^ I 

root of the thread. 

The Riiiish Association 
thread illustrated at c is a finer- TIk 

pitched diread than the Whitwordi. screw 
It is employed for small screws specia 

used in electrical apparatus, wireless liand-i 
parts, etc. The angle of the thread cess d 
is 47!“, rounded at, the top and the an 
bottom of the thread to a radius of lathe 
1^]- of the pitch, there 

The main difference between the of usi 
American Standard or Sellers diread Th 
shown at D and the English Standard stocki 


lies in the shape of die thread. Instead, 
of the top and bottom of the thread 
being rounded off, they are cut off 
to form a flat | of the pitch in width. 
The angle formed between the sides 
is 60®. 

Another thread, used largely in 
machine tools, such as the lead screws in 
lathes, is shown at e. It is 
j Y known as die Acme thread, 
\ t T between the sides 

V\H is^. 

^ An ordinary square thread 

is represented at f. The 
Art clepdi and widdi of the 
H' y ' thread is equal to J the pitch. 
B The thrust is at po® to its 
axis. This type of thread 
AA is weak at the bottom of the 

C diread owing to the absence 

. k . - of metal 

UVu p The buttress thread shown 

inn/ at G has one side at an angle 
^ ^ E of 45®, and die other side 
-1 PI vertical It is stronger than 
^ f the square thread when tlie 
thrust is in one direction 
v|\I\] only, owing to die extra 

Q amount of metal support¬ 

ing die diread. It is used 
I largely in vice-screws and 

in cases where pressure is re¬ 
quired in one direction only. 

There are several mediods of making 
screw threads, wliidi include the use of 
special threading machines, lathes, and 
liand-operated tools. The former pro¬ 
cess does not come within the scope of 
the amateur, and as screw-cutting in tlie 
lathe is dealt widi in another article 
there remains the last-mentioned process 
of u.sing hand tools. 

This is accomplished by die use of 
stocks and dies for forming external 
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threads and “taps” for cutting threads 
on internal diameters. 

Fig. 2 shows a stock and dies 
for producing one particular size 
of thread- The hardened steel die 
which cuts the thread is made in two 
halves and is placed in a holder or 
stock which is provided with an 
adjusting screw. Pressure is applied 



to the two holes of the die by means 
of the screw. 

A set of dies usually consists of a 
suitable stock with a number of inter¬ 
changeable dies. In some sets, especially 
those in the smaller sizes, the stock is 
designed to take several sets of dies. 
This method of arranging the latter 
has the advantage of obviating die 
necessity of constantly changing the 
dies when operating with different¬ 
sized threads. 

Perhaps the most handy and useful 
pattern of stock and dies for small work, 
such as model engineering, making wire¬ 
less, parts, and work of a similar nature, 
is that fitted with spring dies (Fig. 3), 
which, as their name suggests, are cir¬ 
cular in shape and split half-way across 
to obtain a certain amount of spring. A 
circular-shaped stock for holding the 
die is provided with a set-screw which 
allows the split die to be opened or 
closed, thus causing the diameter of the 
thread to be cut to be slightly increased 


or decreased as the case may be. This 
feature is a distinct advantage, because 
it sometimes happens that either a tight 
or loose screw is wanted and the desired 
diameter may be easily obtained by 
adjusting the set-screw. As these 
dies may be bought separately there 
is no need to purchase a full set to 
begin . with, but more may be added as 
required. 

The most useful sizes for model 
engineering and work of a similar 
nature are ^ in., j| in., \ in,, in., 
and in. for cutting Whitworth threads, 
and Nos. 2, 4, 6, 8, for making B.A. 
threads. 

To Cut an External Thread on a 

piece of round rod is an easy matter. 
Fix the work vertically in the vice 
and file up die end to be direaded to 
remove the sharp edge and to form 
a slight taper. Open the die until 
the work to be screwed can be 
entered; place the die on the prepared 
end of the rod and twist the stock 
round very gently in a clockwise 
direction, taking care that the die is 
kept at right angles to the work, or a 
bad thread will result. When the die 
has begun to cut, twist the stock back¬ 
wards and forwards, taking a little 
more cut at each forward stroke, and 
continue until the desired length of 
thread is obtained. Twist die die back 
to bring it to its original position. 
Now close the die a trifie and proceed 
as before and if necessary repeat the 
operation until the correct-sized thread 
is obtained. 

If the rod being screwed is of iron, 
mild steel or hard steel, the dies must 
have a plentiful supply of oil, but if 
brass is being tlireaded, no lubricant is 
needed. Fig. 4 shows an illustration 
of the process. 

To cut an internal thread requires a 
little more care tlian that required for 
forming an external one. 



Fig. 5 shows the hand tools necessary 
for cutting an internal thread. The 
thread-cutting component is known as a 
“tap,” and the detachable handle a tap- 
wrench. 

Taps are usually made from a rod of 
cast steel of suitable diameter upon 
which a thread is cut, after which they 
are, of course, hardened and tempered. 
Three or more equal grooves or flutes 
are provided lengthwise clown the tap, 
which form cutting edges for the 
remaining portion of the thread, while 
at the top or shank end of the tool four 
“flats” are usually provided to enable a 
suitable wrench to be fitted for twisting 
purposes. 

To produce a Ihll-sized thread 
two taps are usually employed, called 
the taper and finishing taps respec¬ 
tively. A third tap, known as a plug 
tap, is generally used for special 
purposes. 

The threads of the first or taper tap 
taper gradually from its lower end to 
within a few threads of the top, the 
threads on the lower end -being ground 



Fig. 4 


away to enable the point'to enter the 
hole. In the ctise of the second or 
finishing tap, the taper'is more gradual 
and starts from the point to about only 
one-third up its length, the remainder, 
being left full size. 


The plug tap is generally used for 
tapping holes which do not extend 
right through the metal, and has a 
full-sized thread nearly the whole of its 
length. 

A very useful holder for small taps is 



shown in Fig. 6, and as it is inexpensive 
it should be included in every metal 
worker’s tool kit. It has a chuck which 
can be adjusted to take various-sized 
tools within its capacity. 

To Cut an Internal Thread in a piece 
of metal it is necessary first to drill a 
hole of the correct size and then cut the 
thread with the taps, The size of the 
hole must be equal in diameter to, that 
of-the diameter of the bottom of the 
thread of the screw it is intended 
to fit. Thus, if it is desired to fit a 
|-in. Whitworth screw or bolt, the 
drill must only be in. diameter. 
Such a drill is' called a “tapping-size” 
drill. 

The following is a table of screw 
threads giving the corresponding 
tapping-size drills. It will be found 
useful for ascertaining the correct drill 
to use for all usual sizes of Whitworth 
and British Association threads. The 
worker who cannot afford a complete 
stock can therefore buy what he wants 
without risk of error. 
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Sizi'S OF Tappincj Drills for Wiiit- 
WOUTH TmiFADS 

DUm, (ij Ih'dw. nf Dmm. nj Diant. tif 

Screw Tajipini’Drill Scran Tappiiiii Drill 
in, in, in, in, 


(I H (14 

:t 10 lA "i I 

H II ■[ 111 (14: 

7. y;i , ‘>7 


Sizes of Tapping Drills For B.A 
■ (British Association) Tiirkads 

Dinm, of Diam. of Dimn, of Diem, of 

.Screw Tapping] Drill Screw Tapping Drill 

0 No. 10 f No. 37 

I No. 17 6 No. 43 

% No. 24 7 No. 46 

3 No. 29 8 No. 50 

4 No. 32 


pressure must be used on Ixitli sides of 
tile wrench when lieinf^ twisted. Failure 
to take this precaution will undoubtedly 
lead to a broken tap, which if it breaks 
Hi tile hole is a very dillicult job to 
extract. Another point to watch is to 
see tiuit the cutting edges of the tap are 
in good order, as it is useless to try to 
fttrrn a good thread if any of the cutting 
teeth are broken. In the event of broken 
teeth the teeth should be ground down 
before using. Special care is also neces¬ 
sary when tapping a thread in a blind 
hole—that is, a hole wiiii a bottom to 
it. In this case the taper and finisiiing 
tap may be driven very gently down to 
the bottom of the hole tmd then followed 
by the plug taj), which will cut a full 
thread riglit down to the bottom. 
When using the plug tap, take very 
small cuts and see tliat the diippings are 
cleared as often as necessary so that the 
tool can be screwed right to the bottom. 


Having decided upon the proper-sized 
drill to use, place the material In a vice 
and drill rite liole in the iisutil manner. 
Fix a taper tap in the wrench or holder 
and screw the tap into the hole. When 
the tool starts to cut, work the tap 
gently backwards and forwards, gradually 
making a little more cut on each forward 
stroke, The tap must on no account 
be forced or wrenched sideways or it 
will break. Continue cutting until the 
top threads of the tool are level with 
tlie top of the hole, not forgetting to 
apply a liberal supply of oil if working 
with wrought iron or steel. When 
tapping cast iron do not lubricate as it 
causes the chips to adhere and often 
produces ti faulty thread. Remove the 
tool Iiy twisting it out of the hob and 
follow on in the same manner with the 
finishing lap, Fig, 7 shows an internal 
thread Lieing cut. 

One of die most important points 
to observe when using taps is that equal 



If you have the misfortune to break 
a tap and have not a spare one at hand, it 
is not a very difficult matter to make one. 

For a plug tap, cut off a piece of tool 
steel of tile proper diameter and length. 
File the metal for a distance of about 


three threads to form a slight taper. If 
a lathe is available this is an easy matter, 
for the metal can be fixed between the 


jaws of a self-centering chuck and filed 
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as the metal revolves. Now cut a thread 
with a suitable die opened slightly larger 
than tlie finished thread is to be, and 
then take a second finishing cut, using 
plenty of oil as a luliricant. If the tap 
lias to have flutes, take a triangular file 
and rough file where the flutes are to be. 
Now take a round file and finish off the 
(lilies, remembering that the hollows 
are deepest at the lower end and 
gradually get shallower at the shank 
end of the thread. When the lower 
tapered threads have been backed off 
and a scjuare is filed on the shank to 
fit the wrench, the tap is ready for 
hardening. 

To Harden the Tap, heat it up to a 
briglit cherry red by either holding it 
in tlie llame of a lilow-lamp or Bunsen 
burner and quench it in cool water. 
When doing this, plunge the tap ver¬ 
tically into tlie water and stir it in 
circles to ensure even cooling. The 
tap is now hard and brittle and therefore 
must be tempered. Polish the tool 
with emery-paper so that it is perfectly 
clean and bright. Twist a length of 
wire round the lower end of the tap to 
form a holder. Now pass the whole 
tap horizontally through the flame, 
allowing the shank end to get the most 
heat. Watch carefully the change of 
colours as the heating proceeds and 
when the end of the tool attains a straw 
colour, plunge it vertically .into cold 
water. 

The metliod of making taper taps is 
the same as that just described but the 
taper tap has the lower end filed or 
turned taper up to about eight threads 
and from there up to the shank is 
parallel. 

To make a die, get a piece of tool 
steel of the same diameter as the outside 


diameter of the die is to he and file up 
both faces to the thickness required. 
Mark out the exact positions where the 
clearing holes and the centre hole are 
to be. Drill out the clearing holes first 
and then plug them by driving in small 
mild steel plugs, Next, drill the centre 
hole to the exact size, which must be the 
root diameter of the thread, Counter¬ 
sink one end of the centre liole to a 
depth of about three threads and do 
likewise at the other end to the depth ot 
one thread only. Grip the die firmly 
in the vice, keeping the tapered end 
uppermost, and tap the hole, using a 
taper tap for the purpose. Do not 
forget to use plenty of oil in so doing. 
Repeat the process with the finishing 
tap. The next operation consists in 
cutting the adjusting slot. ■ Drill a small 
hole near the edge of the die in such a 
position as to leave a thin wall of metal 
between the edge of tlie hole and the 
edge of the die. This will leave suf¬ 
ficient metal to prevent the die from 
warping when undergoing the heat 
treatment; this is removed by a file when 
the die has been tempered. Cut the 
slot by using a small metal-piercing saw 
and drill two small shallow countersunk 
recesses to receive the fixing set-screw 
and the adjusting screw resjiectively. 
Drive out the metal plugs from tlie 
clearing holes and back off the rear of 
the cutting teeth with a small flat file. 
The die must now be hardened and 
tempered. Proceed in the same manner 
as that described for the tap, not for¬ 
getting the wire for holding purposes, 
Heat, up the die to a cherry-red colour 
and then quench. Remove the metal 
in the slot and polish the die with emery 
cloth, then draw the temper, which 
should be a deep straw colour, 
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W E come now to tlie consiclcratioii of 
how best to fix two pieces of metal 
together, for, unlike wood, they cannot 
be glued or nailed. Often, too, the 
pieces must still be capable of movement. 

Tile holding together of two pieces of 
metal in sucli a manner tiiat they can 
be adjusted relatively to each otiier, or 
separated when required, is accom- 
plished by bolts and nuts and screws. 
When two pieces require to be per¬ 
manently attached, or where there is no 
necessity for separation, or where cheap¬ 
ness, neatness and great strength are 
recpiired, rivets are used. 

Rivets, bolts, nuts and screws are of 
a very wide variety. Something about 
their various adaptabilities and how to 
use them will be useful for reference by 
the amateur metal worker. 

As iTientioned elsewhere in this volume, 
there are several stanckird screw thretids 
used in this country which have been 
developed as suitable for various classes 
of engineering and mechanical work. 

The best known is the “Whitworth” 
standard, which is used for screws and 
bolts and nuts from -Ir in. to 6 in. in 
diameter. It is in use for practically all 
general engineering and raecltanical pur¬ 
poses. It has a comparatively coarse 
thread, so the angle of the thread to the 
axis is rather wider than any of tlie other 
threads. But it is very strong and only 
where great vibration is present need a 
finer thread be used. The “Britisli 
Standard Fine” screw thread has a 
liner thread—more threads to the inch 
for a given diameter—tlian the Whit¬ 
worth. Tlius a Whitworth |-in. screw 
has 20 threads to the inch. A British 
.Standard Fine |-in. screw has 26 threads 
to the inch. This thread is used very 
largely fjr motor-vehicle purposes. 


motor cycles, etc., while for bicycles 
the thread standard develftped by the 
Birrainghttm Small Arms (lo., and 
iidopied liy the (iycle Engineers’ Insti¬ 
tute (Ijcfore it hectime tlie Institute of 
Automobile Engineers), lias been largely 
adopted. This is a fine thread and the 
nuts and heads are much smaller 
relatively to the holt diameter than in 
the case of' the Whitworth standard. 

For small work, instruinenis, small 
accessories, such as carburettors and 
electrical apitarauis, neeessiteting the use 
of small screws, the standttrcl thread 
which the amateur will most: commonly 
need is the “B,A.” or British Associa¬ 
tion Sttinclard thread. The range of 
threads goes by niunljers, not fractions 
of an inch, ami is based on the metric 
system. The largest size in the standard 
is denominated “0” and is 6 mm. in 
diameter, wiili a pitch of' i inin The 
sizes downwards go by numbers up¬ 
wards up to No. 25, which is ’25 mm., 
or a quarter of a millimetre in diameter. 

Tables of these threads are to be found 
in all mechanics’ test and pocket books, 
and space need not be devoted to them 
here. The.se laities give the sizes of the 
nuts and of the heads as to their thick¬ 
ness and their measurement across the 
flats of the liexagon in the case of 
hexagon-headed bolts and screws. They 
also give, as well as the diameter over the 
thread (wliicli would be the diameter of 
u clearance hole), the diameter at the 
core, i.e, measured at the bottom of the 
threads, 

Fhls core diameter is important, as it 
provides data as to the size of hole to be 
drilled for tapping to the correct size 
lor the screw selected. But here some 
advice is needed. If a hole of the core 
diameter is cirllleci in wrought iron and 


an attempt is made to tap it with a 
standard tap, to take a standard screw, 
the tap will most likely jam and break. 
In tiny case the hole, when tapped, 
would be very tight on the screw— 
probably too tight to allow the screw to 
be screwed in, or so tight as to hold and 
seize the screw, which would be broken 
off in the hole in an attempt either to 
screw it in or out. On the other hand 
such metals as cast brass will not “flow” 
in this way, and the tapping size drill will 
make a hole which will allow the tap to 
cut a screw-thread to suit the bolt or 
screw. Cast brass will not flow. Cop¬ 
per will flow. Cast iron will not flow. 
Drawn brass—as rods (squares, rounds, 
etc.)—sometimes flows a little. There¬ 
fore, for cast iron and cast brass it is 
suflicient to drill 'a hole of the specified 
tapping size, l)ut for wrought iron, 
copper, brass, etc., the hole should be 
slightly larger than tlie tapping size 
specified. 'I’he metal will flow towards 
tlie centre of the hole and give a good 
thread. 

In the case of aluminium great care 
should be exercised, because it is of a 
very tenacious nature and “holds on” to 
the metal of the tap. Often the tap will 
“seize up” in the hole, at other times it 
will not feed in freely, and will rip all 
the thread out after the tap has been 
turned for a few rotations. More clear¬ 
ance should be given as regards the 
tapping size of the hole in aluminium 
than in the case of any other metal It 
you are drilling and tapping large-sized 
holes—say, anything above I in.—in 
aluminium, it is a good plan to grind 
away every third tooth on tlie tap on 
each of the three rows of teeth—the 
blanks to alternate. Such a tap will cut 
a clean unbroken thread in aluminium, 
where a full-tootlied tap will simply 
jam up or tear out all the thread from 
the hole. 

Lubrication is essential in the case of 


tapping some metals and should he 
avoided in others. All the ferrous 
metals—steel and iron—should be lubri¬ 
cated with oil when being threaded. 
Copper and brass and copper alloys 
should be tapped without lubricant and 
aluminium should be lubricated with 
turpentine—not lubricating oil. The 
use of turpentine on aluminium is very 
essential. In turning aluminium in the 
lathe, for instance, it will often drag and 
tear on the edge of the tool, thus spoiling 
the work. Sometimes the tool will get 
hold of it and embed itself so far as to 
pull the work from between the centres 
or out of the chuck. Turpentine used as 
a lubricant when turning, sawing, cut¬ 
ting or tapping aluminium will result in 
the avoidance of these troubles. 

Nuts should be an easy fit on Isolts. 
They should run down the whole length 
of the threaded portion by being rotated 
by hand, but they should not be “rock¬ 
ing” loose at any part. In using nuts, 
always lubricate the Isolt with oil before 
applying the nut. This will result in 
allowing of a much farther turn at the 
final tightening up; furthermore, the nut 
will be less liable to slack off. This may 
seem a contradiction, but experience 
proves its truth. In dealing with any 
machinery, always lubricate the threads 
of studs, bolts, etc., before applying 
nuts, Even in the case of small instru¬ 
ment screws this holds good and will 
lessen the risk of breakages of screws in 
holes when tightening up. Dip them 
in vaseline. 

Many machines have studs screwed 
into one part, with nuts to hold another 
part to the part with the studs. Trouble 
sometimes arises from the studs un¬ 
screwing with the nuts. This fault can 
be avoided by making the hole for the 
stud deeper than necessary, and tapping 
it with a taper tap so that the stud binds 
on the threads when it is screwed down. 
This happens, of course, just before the 
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find of the thread and the plain part 
I’cacise!'. the face of tlie metal. On 
ifceasion*; difliculty h; expiiriinieed in 
U'itlidrawinit; ti ritiid. 'Hu: use of Itand” 
(.^I’ipn i'l tft be avoided, since the jaws 
daniaiy: the surface of the plain pari t)f 
the niiid ausini^ diilieuliy in j.y:ttiiu^ the 
adi<,)lniif; liiece over the studs apytin. 

To Withdraw an Obstinate Htud, 
use two nuts and two spanners. Screw 
down the first nut nctirly as far ns it will 
1*0, and then screw down die secontl nut 
on top of it, Hold the Irottotn nut 
wifit one spanner and screw the second 
nut down hard upon it with the second 
spanner. Then screw liie stud out by 
usin.^ tlie first spanner on the under nut. 
In very obstinate cases soak the metal 
round tlic stud with parallin oil over- 
niidit. Tile stud can generally be widi* 
drawn in the morning. 

Wlicre a stud or screw is liroken in a 
hole, drill it down the centre with a 
drill of a diameter less than the tapping 
size of tlie stud. Take a hardened, 
s(|uai'e, taper reamer and tap it gently 
into the hole and turn. Tliis procedure 
generally has the desired effect, In bad 
cases drill the full tapping size of tiie 
iiole. This will leave only tlie tltreiids 
of tlie screw in the threads of tlie hole, 
Be careful to drill straigiit and central, 
Then use a taper tap, which will generally 
strip the meta! out wiihoiu injuring tlie 
thrcttd in the hole, especially if the tool 
is withdrawn and cleared a few times, 
and the loose metal (which it turns out 
of tile thread) picketl away from tlie 
tliiead with a pricker or steel scriber. 
Small screws wliich have broken in the 
holes may often be removed by using a 
Hat drill, gniund left-handed and turned 
k'l't-liandfd, After a few turns of the 
tlrill tlu: screw will possilily begin to turn 
out of the liole as drilling is continued. 

When lilting bolts to holes always 
slightly cHintersink the edge of the 
hole. If this is overlooked, die head, 


and Nuts 


insiead of lying Hat on the metal, will 
uni}' really be holding by the slight 
ntiiiiding in the corner where the shank 
uf the boh meets tlie head. It may seem 
to he light down, but the under surface 
of file head is not actually resting on the 
and such a holt, imcler working 
strain, will certainly loosen and slack off, 
due to vibration. 

Use a spring washer under all nuts and 
bolts of machines suiijecc to vibration 
and on motor-car and motor-cycle workj 
and on all engine work use castle 
mils and split-pins passing through holes 
in the Inilt ends, Do not use a split-pin 
smaller than die hole it occupies. A 
sloppy-fitting split-pin is dangerous, 
liccaiise it gives a nut a chance to 
loosen and, in so doing, it may shear the 
pin. Let die split-pin fill the hole in 
tlu; liolt. 

In the case of rivets always have the 
holes in the two parts to be joined 
together dead in line witii each other. 
On particular work especially, drill two 
pairs of holes first to locate the parts 
and then bolt tliern together with bolts 
which fit the holes tightly. Then drill 
the rest of the holes through both pieces. 
Always, on important jobs, slightly 
countersink the holes in the surfaces 
which meet. This prevents shearing 
and makes a stronger joint 

When DrUling through Two Plates 
together for riveting, the drill invariably 
puslies tiny twists of metal between the 
plates, whicli, when they are riveted up, 
prevent dose contact and therefore 
weakens tlie job. After drilling, uu- 
fasten tlie two parts and sligluiy counter¬ 
sink tlie holes on their adjacent sides. 
This operation, trifling as it may seem, 
often makes tlie difference between a 
good fit and a bad one, especially in small 
work. The rivet slioukl fit die hole. 
Ikdly-liuing rivets may seem tight 
througii the riveting, but the parts will 
move evemually, because the holes are 


bigger than the rivets, and the friction 
of the heads is the only thing which is 
preventing the parts moving endways. 
When there is doubt about the holes 
being dead in line, or the job is a very 
particular one, reamer the holes in situ, 
and see that the rivets are a tight fit 
before riveting. 

When riveting see that the head is 
tight up to the surface and the hole 
slightly countersunk. Let the first blow 
be a smart one, dead in line with the axis 
of the rivet—and let nothing but the 
head of the rivet rest on the anvil or 
block or vice or whatever you are using 
as a “hold up” for the rivet head. 

Then, begin with the round peen of 
the hammer, to drive the edges down, 
going round the rivet with about eight 
or ten blows to the circle. Hit the edge 
of the rivet at 45° to the flat of the 
metal being joined. The idea is to 
drive the metal down at the top so that 
it spreads at the bottom. Practice will 
enable one to give a good finish with the 
hammer; but a rivet snap (a tool with 
a half-sphere indented in its hardened 
end) may be used to give a uniform 
appearance—as in the case of closing 
rivets on the seam of a model steam 
boiler. When flush riveting, i.e. when 
the plain end of the rivet is to be spread 
out in a countersunk hole, use the round 
peen of the hammer and strike the rivet 
vertically, dead in the centre so as to 
swell it sideways. Then, when the 
rivet has spread to the diameter of the 
outer edge of the countersunk hole. 


SMITHS’ 

S MALL smithing jobs can be done on a 
hearth which is made to stand on a 
bench and supplied with air blown from 
a portable foot-laellows. Such a device 
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drive it down with the flat face of the" 
hammer. Let the rivet project far 
enough to ensure that it will spread the 
full width of the countersink, and if it 
overlaps when riveted, file it down. 

Avoid having the rivet too long. 
Under such conditions it may bend, 
rendering a good sound joint impossible 
to make. A bent rivet should always 
be drilled out and a new rivet used. 

Few amateurs will require to do any 
hot riveting, but some points about it 
may be mentioned. The rivets must 
be a trifle smaller than the hole so that, 
when red hot and expanded, they can 
be pushed just easily through the hole. 
The rivet should be a red heat, but not 
a glowing one, and it should be “ closed” 
quickly. It must have its head held up 
tight to the surface of the metal by means 
of a heavy piece, such as a large hammer, 
otherwise it may expand in the hole 
when hit, and the rivet head may not 
come down on the outside surface of the 
piece. Consequently it will then be 
holding ^ only by friction, and will be 
loose when cold. The procedure is the 
same as in cold riveting, except that the 
hammer blows, when closing the rivet, 
should not be so hard. 

Splitting of cold rivets is due to 
tapping at them instead of hitting them 
hard. The outer surface of the metal is 
hardened and cracks by tapping, while 
the mass is unaffected. Always use 
good rivets and throw out rivets which 
have a “fin” below the head or along the 
shank. They cannot make a sound job. 


WORK 

will generally be big enough for any 
work the amateur may have in con¬ 
templation. The bellows shown in 
Fig. I will supply a continuous blast of 
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air of sufficient volume to reduce steel ends of the hose should be copper-wired 
or iron of l-in. section to a welding to the bellows and the hearth tuyere, 
forging (fusing) heat The size is 14 in. A 56-lb. wrought iron, steel-faced 
measured across the base which should, anvil should be procured. Often one 

preferably, be screwed to the floor. It can be picked up in a reasonably good 
should be coupled to a portable hearth condition at a second-hand tool stores, 

(shown in Fig. 2). This can be made of If an old motor-grease drum is cut in 
•i^g-in. black sheet iron cut to the shape half and filled with sand it will form an 



and dimensions shown at Fig. 3. The 
front, back and sides are bent up at 
the dotted^ lines, and the edges neatly 
bent down to give strength and a finish. 
The V gusset pieces, a, act as overlapping 
plates riveted through the sides. The 
blast nozzle, known as the “ tuyere/’ 
should be of cast iron and of large size. 
It is cast from a wooden pattern (Fig. 4) 
and then drilled through with a -l-in. 
or |-in, hole and three holes are drilled 
through the flange to bolt it to the back 
plate of the forge. Four legs of i-in. 
by |-in. iron are riveted as shown 
(Fig. 2) to the sides of the hearth, and 
may be drilled for bolting to the bench 
or other suitable support. 

A length of rubber and canvas motor¬ 
car water-circulation hose will couple 
the bellows to the forge. The hose 
can be reinforced by winding 18-gauge 
hard-drawn steel wire round a thin 
broom handle in a spiral of about 6 
turns to the inch, securing the ends, 
inserting the broom handle and the wire 
into the hose, releasing the wire and 
withdrawing the broom handle. The 



Fig. 3 


ideal support , for the anvil and will 
deaden noise and shock.; This item is 
shown in Fig. 5. 

The Fire is the most important point 
about smith’s work, for the success of 
the job depends upon properly .heated 
metal. Small coal, known as “smith’s 
breeze,” should be used. A hardened 
mass of caked coal is arranged around 
and at the back of the tuyere, and may 
be made by slacking the coal with water 
sprinkled on. An iron rod is pushed 
through the tuyere iron while this is 
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being done, and when withdrawn leaves Fig. 6. This nicks the material without 

a channel for the air. The fire is pre- cutting it, and the depressions so made 

pared by first placing small pieces of around it should be ofa depth to equal the 

wood (or shavings) soaked in paraffin outside measurement of the part to be 

into the cavity formed by the packed reduced, as illustrated in Fig. 7. The 

breeze, lighting this, and then blowing flat of the hammer is then used on the 

very gently. As the coal burns, the still red-hot end of the bar and the metal 

fire should be banked up with moist reduced in thickness, beginning at the 

coal, and the draught continued. The end and working to the depressed 

work is inserted from the side and at a position, turning the piece over between 

point about 5 in. from the blast orifice, every two or three blows, and gradually 

A rake is used to draw the coal into working back. If a round bar is being 

position; the idea is to keep the work worked upon, it should be continually 

imexposed to the atmosphere. Coal is turned by hand (or by the tongs if it is 



drawn from the front to make up for of small length). In the case of square 
that burnt—and not from the back, bars, hammer opposite faces alternately, 
which should be kept packed tight. Reducing a round bar, as for a bearing. 
Forging consists in drawing down, is done in a similar way and finished 
upsetting and welding; but the various with a swage. For single-handed work- 
operations merge into each other. ingaspring swage (as shown in Fig. 8) 
In drawing down (from a large to a is most handy. It can deal with three 
small cross-sectional area) the red-hot or four sizes. Bottom swages (Fig. 9) 
bar of iron is laid diagonally across the fitting into a square hole in the anvil 
edge of the anvil and a blow given it can be used with a flat-peened hammer 
with the flat peen of the hammer as in for much reducing and rounding work. 
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A top svage can be used for finishing if jumped up and down vertically on the 
an assistant is available. anvil, which causes the metal to swell 

In making such simple things as out at the hot point. The jumping 
brackets, some smithing experience is process should be discontinued as soon 
needed. To make a good job the work as the metal does not appear to swell 
should be thick at the bend. Fig. ro easily, and the heat should be restored. 




Fig. 8 



shows the operations in sequence. At a 
the bar is hammered down to a taper at 
each end, meanwhile hammering it 
sideways so as to prevent it spreading 
in width. It is then bent over the anvil 
edge by hammering near the middle as 
at B, and finally it is hammered from 
the inside of the bend on the top of the 
anvil as at c, and squared up. Bending 
always reduces the strength unless the 
method shown is adopted. 

If a head or a shoulder is wanted on a 
shaft or bar, the metal can be “upset.” 
The easiest way of upsetting the metal 
is “jumping” it on the anvil. Fig. ii 
shows the process. The metal is heated 
to a good yellow heat at the part where 
the “swell” is required. When taken 
from the fire it should be slaked each 
side of the heated part to confine the 
heat to where the bulge is to be. This 
can be clone by pouring water over the 
ends, The bar is then up-ended and 



Fig. II Tig. 12 


A flat bar can be bumped out endways 
and hammered round to form an eye as 
shown at Fig. n.. At a it has been 
jumped up, at b it has been hammered 
round, at c it has had the hole punched 
through it while hot. This latter is 
done by means of a cold, flat-ended 
punch of taper form, which is driven into 
the hot metal from one side. If the metal 
is turned over it will appear dark where 
the punch has come partly through. As 
soon as this happens the punch is applied 
to the dark part and punched down again, 
the metal being, of course, red hot. 
The piece is then held over the hole in 
the anvil, and the punch driven through 
and out. A taper-punch enlarges the 
hole, and the metal is flattened and sur¬ 
faced with blows of the flat peen of the 
hammer. 

Welding is easy if sufficient heat can 
be obtained. To weld two pieces of 
iron together they should be jumped up 
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to give excess of metal, as the subsequent 
hammering during welding will reduce 
the cross-sectional area. Fig. 13 shows 
two forgings as they appear before they 
are welded together. At a the ends 
have been jumped up, and at b the ends 
have been either sliced with a knife tool 
or driven down, white hot, to an angle 
on the anvil. 

The ends are then placed in the fire 
together and raised to a welding heat- 
bright crackly sparks flying from the 


A 



Fig. 13 


dazzling white ends. To get the correct 
welding heat and prevent scale forming, 
dry sand is sprinkled on the job, which 
becomes molten, thus keeping the air 
away and so preventing oxidization, 
which would prevent the fusion of the 
two parts together. 

When both are of a sparkling white 
heat they are removed, the faces brushed 
quickly with a wire brush and laid 
together, in a V block as at c, on the 
anvil or in a swage block, and quickly 
hammered down. The faces should be 
slightly rounded, as shown, so that the 


first blows consolidate the metal in 
the middle of the weld. Then they are 
hammered down as the metal is slowly 
rotated by hand, the scarfed ends being 
very carefully closed down while at 
yellow heat, i.e. before they get red as 
they will do quickly, since they are the 
thinnest part of the job and therefore 
lose heat rapidly. 

The job can be finished with top 
swages or top and bottom hand swages. 

The following points will be of 
assistance in all forging and welding 
work: 

L Err, if anything, on the side of too 
much heat. Working at too low 
a heat cracks and disintegrates the 
fibre of the iron. 

2. Confine the heat to the part to be 

worked. 

3. Brush or knock off all scale before 

hammering. 

4. Build, up the' metal by jumping 

wherever the metal has to be 
worked in a way which would 
reduce its cross-sectional area. 

5. In welding, have a dazzling sparkling 

heat, get the two pieces together 
rapidly to prevent oxidization and 
scale (which would prevent the 
welding of the rrietal) and hammer 
at once. 

6. In all forge work keep air from the 

work when in the fire by building 
the coal breeze around it. 

7. Visualise every operation and its 

sequence before taking the metal 
out of the fire, and have all tools, 
setts, punches, swages, etc., ready 
at hand so that no second of time 
is wasted. Do as much at one 
heat as possible, hut stop as soon 
as the glow gives signs of waning. 








Soldering 


270 

SOLDERING 


TT is impossible to progress very far 
1 in metal working without a practical 
knowledge of soldering, for there ate 
innumerable jobs in the shape of repair¬ 
ing household utensils, nioror repairs, 
model making, and wireless which call 
for the joining of metals by this process. 
Indeed, in many cases, soldering is a 
vital part of the construction of an article. 



Fig. I 

Briefly stated, soldering is a process of 
joining metals together by means of an 
alloy having a lower melting point than 
the parts to be united. 

There are two distinct classes of 
.soldering, known as soft soldering and 
hard soldering. ’The former is used 
where a joint of medium strength is 
required, and is usually attained by the 
use of alloys of lead and tin, which have 
a comparatively low melting point. 
The latter requires a very much greater 
degree of heat, and is employed where 
an exceptionally strong and heat-resisting 
joint is wanted. 

As the majority of jobs the amateur 
is likely to encounter call for the simple 
process of soft soldering, this method 
will be dealt with at some length, while, 
hard soldering, that is, silver soldering 
and brazing—which necessitates a con¬ 
siderable degree of skill but is only 
likely to be required for special purposes 
—will therefore only be briefly surveyed. 


The equipment associated with soft 
soldering, as illustrated in Fig. i, is in¬ 
expensive and consists of the following 
items: 

Copper bit, commonly called a solder¬ 
ing iron. 

Heating apparatus for heating the bit. 

A supply of tinman’s solder. 

A suitable flux. 

Blowpipe for special work. 

File. 

Emery cloth. 

Fig. 2 shows a common form of 
soldering iron suitable for all ordinary 
purposes. It consists of nothing more 
than a piece of copper shaped nearly to 
a point, held by a straight piece of iron 
terminating in a wooden handle. Its 
purpose is to hold the heat which causes 
the solder to melt. 



It is a good plan to have two such bits, 
one for heavy work and a lighter one 
for work of a more delicate nature. 


Another form of tool is illustrated in 
Fig. 3, known as a hatchet bit. It is 
used principally for soldering heavy lead 
pipes. 

For Internal Soldering and for work 
where great local heat is required, the 
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bit illustrated in Fig. 4 is a convenient 
tool to use. 

If a supply of electric current is 
available an electric iron with its self- 
contained heating element is an ideal 
tool to have, for it rules out the necessity 
of having a separate heating device 
associated with ordinary soldering bits. 
Moreover, absolute cleanliness, so 
essential to the process, is assured. The 



type recommended for small work is 
one consuming about 60 watts, which 
is equivalent to the energy consumed by 
a medium-sized lamp. If such an iron 
is run off the power supply with current 
at one penny per unit, fifteen hours’ 
service can be obtained for this small 
sum. The electric soldering-iron is 
simply plugged into a convenient socket 
which will heat up the bit to the desired 
degree in about four or five minutes. 

' Assuming that the ordinary copper bit 
is , to be used it is essential to have some 
means of supplying the necessary heat, 
and as a coal fire is not always satis¬ 
factory, owing to its associated dirt, 
etc., it is advisable to employ either a 
Bunsen gas-burner or a petrol or paraffin 
blow-lamp. 

The Bunsen Burner shown in Fig. 5 
is particularly good for heating copper 
bits, as the heat produced is intense and 
the flame is clean. It is quite a simple 
flotrir/a cinrl ffinsi?!'!! of a mctal tube. at 


the lower end of which a small gas-jet is 
provided. Holes are made near this end 
through which, when the gas is ignited 
at the top, a draught of air enters the 
tube by suction. The air mixes with 
the gas and produces a very hot, non- 
luminous flame. The air supply can be 
regu'ated to the correct degree by 
turning the loose sleeve fitted lor'the 
purpose. It is connected up to the gas 
supply by means of a flexible tube. 

The Petrol Blow-lamp (Fig. 6) gives 
a very hot flame and heats a copper bit 
very quickly. It consists of a container 
for holding the spirit, a Bunsen burner, 
and a regulating valve. 

To operate the lamp It should be 
filled about three-quarters full of petrol 
and the filler cap screwed down tight. 
A small quantity of methylated spirit is 
then poured into the flanged receptacle 
which is fitted just below the burner. 
The spirit is now ignited, and the burner 
allowed to heat up for a minute or so, 
the valve, of course, being closed. The 
regulator is now turned on a trifle, when 



the tiny spray of petrol vapour issuing 
from the nipple of the burner will ignite 
and burn with a bluish flame. If the 
petrol issues from the jet in the shape of 
a long smoky flame, it indicates that the 
petrol has not been sufficiently vaporised 
and it is therefore necessary to close 
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Oru! f)f tin* diiitfpt tints cfiiinecitsl wiili 
!)l(jW‘!amj)s is that. iiic\ ni'i''' always 
1 h* kept jRTl'ccily clean. Ji ilf inppl'' 
Itecfitiies ditiked tlie nkaimii'iii ''-‘ii 
usually Ik! (l!sl(,)(ip,e(l wuli a siii.ill piece 
<,if (iiw Sled wire, and slutuld ilie ttiill' tt 
lieceirne njn lar!.t;e, due m eunstani 
eleaniiiit m‘ any mlsei' eaiisit, it nnisf d' 
replaceti hy a iu;\t ttiie. which luiiy he 



Fig. 7 


obtained for a few pt-nci* ai mtita inm" 
monsters. Owint.', m the hieji!/ iuliaiu- 
maltie nature of'petrol, pre.ii (..lu- ‘liniiid 
be etiereised to keeii all naked li'.'hi"- ave.iy 
when lillini’; the coiuainer. 

A Stand for Supporting a Solder¬ 
ing Iron wltilst lieing heatetl is slawn 
in Fig. 7 - It ctinsiHis tti' two pieces nt 
stout tinplate, aboin 3 hi- wide, and 
high enough tit alluw the Intsiness etui 
of tlic tool to enter tin* ilaint* td the 
lieaiing apparatus. A ^recess k cut in 
eacli upper edge in receive tiu! irojt shaft 
of the tiiol, to keep it in ftlace. The end 
|)ieces are then nailed or screwed to a 
wtittden Itase wliidi sluiuhl be dunit 
I in. thick, in the manner si town in the 
illustnifion. 

If an ordinary housebitld gas-ring is 
used ftir beating tlie tottl, the heater 
sluaiild run Ik? placed directly upon a 
taldt‘, l)ut sliouhl stand iipttn a sniialile 
piece of sheet asluMos, iiiiierwise tlie 
ttilde intiy lie Iwdlv scDtchcck 

A Hoite for'the Iron liiat retains 
jjeal; is a useful avccory for use with 


;(n Miiiiitary t'an-ring. It is shown in 
{j... S. It' an Ir made from sheet irtjn 
liciii iM ami fasicitrfl with rivets. 

I’luxes. Soldi ring calls for a suitable 
“liir-;’’ vJjiih must lie apfdied to the 
to hr i'du’. d, to pivveiii oxidisation 
1,1 fhr int.iH'.. 

Thrrc are many kinds of fluxes 
-.iiifahle for soft soltlttring, the principal 
I jiies kdiig “ kiliwl spirit" (dne diloride), 
It till, ‘ id-auimoniac and sevinal pro- 
jirieiary jirotlucts, including a non- 
coiri?i.ivt' Ihix iti a convenient paste 
form. For liimwl iron (tinplate), 
wioiiejii iron, sled, copper and Itrass, 
diH tldoiideisyynerally used, but when 
this this is t'jtijdoyed, any surplus lit|uid 
left on the work sliouhl be washed away 
as it is loitosiw atid likely to have a 
deirini'-iital eil'iwt upon the metals if not, 
so treuied. Acid lliises should there¬ 
fore not lie usisi upon such wtirk as 
electiiia! app,trams, scieniilk instru¬ 
ments and olijecis of a like nature. 

Killed sjiirit is tjuile easily made if 
iht' loilow ing iiistniciioiis are carefully 
carried om, 

Frocure a small tiuantiiy t>f com- 
ineici.d siiirits of salts (pttison) frnin an 
oilslisip; pour it into a clean eurtheinvarc* 
lain j.ir, ant! adtl some dean zinc cuttings. 
Diicvi:) the /,mc dippings are immersed 



Fig. 8 


in ike adtl the solution will commence 
to eiirrvessi' and give off dense suffocat¬ 
ing limits. It is therefore better to do 
tins )ob tnii of doors where the fumes 
can pass tjuiddy away. Add zinc bit 
by bii Tmtil iJn? bubbling action stops. 
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.Strtiin off to rid tin; licpiid of surplus 
•/.inc, £ifld a pint or two of sal-ammoniac, 
and wlitin cool place the liquid into a 
distiiiciivc bottle. Do not forget to 
laliel the bottle, and mark it POISON. 

I'ur soldering zinc, raw spirit of salts 
is used, bm ii is essentitd to wash away 
till traces of the acid directly the opera¬ 
tion is coinpleie, or else the acid will eat 
fight tliroiigh the zinc. 

.Suitalde fluxes lor tin-'not to he 
confused with tinplate, iimvter, and lead 
are tiillow, resin, and resin oil. 

Ordinary soft solders ;ire alloys of 
lead and tin. The higher the proportion 
of tin the lower the melting point. A 
goofl-qnality solder for use with a 
copper hit for general purposes should 
contttin one iKtrt by weight of lead tind 
two of tin. .Sitcli a solder melts at aliout 
3 50'' F. The (|ualiiy of solder can easily 
lie tested by bending it. If it crackles 
sliglitly you may rest assured tliat the 
solder is of good (|u;ility, that is, there is 
plenty of tin in its c(,)nip()sifion. Soft 
sitlder is (dtfainahle in two forms, known 
as wire and liar. .Solder in wire form is 
very convenient for small delictite work, 
witile slick or bar material is useful for 
larger work. 

Stdder containing a small proportion 
of bismuth is useful for soldering pewter, 
zinc and tin. 

Cored Solder, that is, wire solder 
having a core of a suitable lliix such as 
resin, is very liandy wliere small work 
is dune with the aid of a blow-pipe. 

The secret of successful soldering 
depends almost entirely uptm altsolute 
cleanliness (jf the pans to he joined and 
tlie cttrreei temperature of the soldering 
irt in, Before any soldering ettn lie done 
with a new soldering l)it it must be 
“tinned," which means that a thin film 
of solder must cover tlie whole of the 
lower portion of tlie hit. Tlie first 
tiling to do when a bit is being used for 
die first time is to file the faces perfectly 


smooth. This operation is necessary, 
because the surface of a newly-purchased 
iron is very often rough and pitted. 

To Tin the Bit, pour out some killed 
spirit into an old saucer or other shallow 
earthenware pot. Place the bit in the 
flame of the heater so that the flame 
impinges upon the thick part of the ’ 
copper and not on the working end, and 
heat it up to such a degree that the bit 
can be held about a couple of inches 
from your cheek without feeling any 
discomfort. On no account must the 
bit be allowed to become red hot, for a 
full black heat only is required. While 
the tool is getting hot, cut a piece ,of 
tinplate and place a small fragment of 
solder and a drop of flux in the centre. 
When the bit is hot enough, clean the 
surfaces with a smooth file, dip the end 
of the bit in the flux for a moment, and 
then melt the solder. Rub each face 
well in the molten metal until the nose 
of the bit is completely covered with 
a thin film of solder. If this operation 
lias been successfully carried out the bit 
is now ready for use. 

Before attempting to do work of any 
consequence it is a good plan to practise 
witli the bit on different metals in order 
to get the “hang” of the operation, 
which, once learned, is seldom forgotten. 

For the purpose of describing the 
process, it will be assumed that it is 
desired to repair, a leaky domestic 
kettle. 

First clean and remove all traces of 
dirt and grease from tlie surface to be 
reptiired by rubbing it with fine emery 
cloth, bearing in mind that this surface 
should not be touched by the fingers 
after the cleaning process is done, othe^ 
wise the natural grease from the fingers 
will spoil the surface and thus prevent 
the solder from adhering. The cleaned 
surface must now be fluxed. This can 
be done by applying the flux with a small 
brush or by using a piece of pointed 
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woiid. Heat up the tinned ‘itdrlerinii; 
Ijit w the cuiTCCt temperature, liikintt; 
cttre not to let it get red hot or yon will 
Inirn off the tin, in which event the hit 
will have to lie re-tinned. When the 
bit is hot enough, wipe the surtuces 
quickly wifli tt slightly dami) rag :md 
tlien put the nose of the tool into tlie 
ilux for an instant. Place tlie end ol^ 
die stick of solder on to the point ol 
die Irit so that a “blob” or spot of the 
molten metal sticks to the nose. Next, 
quickly place the totd to the jirepared 



portion of the work and keep it tiiere 
until the solder adheres, which, if the 
bit is sufliciently Itot, is a matter of only 
a few moments. This operation b 
indicated in Fig. 9. Heinove the bit 
and allow the molten metal to set- 
which will only take a few momeiits- 
ttnd cool off naturally, and tlien wash 
off any surplus (lux. 

Another simple example of suit 
soldered is sliown in Fig. w, where 
two pieces of sheet brass are required 
to be joined together by means of a 
stikleriiig lap joint, iliat is, a joint where 
the edge of one piece overlaps the edge 
of the tu'her. In this case it is necessary 
first to tin the faces between the joint, 
(dean and flux the surfaces to be joind 
in the sarnt? manner as that already 
descrilid, Load the heated bit witli 
solder anti run it down tlie dge and 
untlersitle t if a to form a tinned surface 
about fd in. wide, Repeat the opera¬ 


tion on the wige and top surtucc of n, 
wliicli will complete the tinning process. 
Idace the tinned surtaccH tfiiwiher so 
that the ctlgt: of A overlaps that ol n 
by I in,; load the Itit with sokkir and 
apply a spot of solder here and there 
along tlte dge to “tack" them together. 
Then draw tlie hit and solder very ‘.lowly 
itigeihcr down the joint, aliowiiit!, suffi- 
cietil time to cnalde the tinned surfaces 
to unite. 

In doing work of this descripti>m it 
is an advantage to tilt the wfu-k so tiiat 
the molten metal will travel dowmliiil 
with tile point of the liit as illustrated 
ill Fig. it, wfiich clearly shows the 
ojieration, 

It fretjuently hiippeiis that when 
working on large objecis, snilkient beat 
cannot be retained by the bit to allow 
the solder to How easily, owing to the 
heat of tlie Iiit being rapidly ahsorhed 
by the work. In such cases it is neces' 
sary first to heai up the work and then 
proett'd in i!ie usual way, wlieii it will 
be found iliai the solder will How 

normally. 

in some jobs it will be found lliat the 
U.SC of a soldering iron is impracticable, 
in which case a 

.. 7 small blow-pijit; 

p—— «| can very often l>e 

\ used to advan- 

1 1 cage. By means 

! ) of a b!ow-pi(}e 

■ j . I a thin jet of 
j 1 intensely hot and 

I { clean flame can 

t \ iw directed on 

- ...J . 1 the joint until 

. the solder fuses. 

Fig. 10 This method will 

be found ratis- 

factary in making joints in lead, tin, 
etc. ■ ' ' 

We now leave the simple process of . 
soft soldmag wMi m comparative weak 
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joim, and pass tin in hard soldering, which 
inchulisi Hilvcr soldering and brazing. 

Unlike ‘adt sfddcring, when; heat at 
a coin|)aralivcIy low temperature is 
usually derived from a copper Itit to 
make the solder run, hard sokler recpiires 
a mutdi more iniense heat applied to the 
work to effect the same purpose. 

Hard Solder, or silver solder, is an 
allijy of silver and brass, the Itrass Iteing 
retpiired to reduce the melting-point, 
It can he obtained commereially in 
various tliicknesses in either wire or sheet 
form, ami can very often be obtained at 
a jeweller's ttr silversmith's shop, 

In small work it is usual to support 
the job on an asbestos or cluircoal Itlock 
in ordi'!' to conserve fite heat. 


numerous experiments be made before 
attempting more important jobs. 

Brazing with brass solder, called 
"spelter,” is a reliable method of uniting 
joints in brass, copiier and iron articles. 
It is not a diflicult process to accpiire, 
provided sufficient heat is availalffe. This 
usually necessitates the use of an iron re¬ 
ceptacle containing small blocks of asbes¬ 
tos orpieces of fire-brick to retain the heat. 
The work is placed in position and the 
blocks built round it. A powerful blow¬ 
lamp will be ftnmd useful for supplying 
ilie lieat, like oihermethods ofsoldering, 
it is iibsolutely necessary thoroughly to 
dean the surfaces to be joined. This is 
best done with ti file and then finishing 
off with emery cloth. A borax flux is 


The Ilux used is borax, but before 
lumig appiied ffj the wurk it should lie 
preparefl as fidlows. Heat tlie borax 
on .1 dean piece of irnn plate over a 
dear fin* or, Iwiier still, a Bimsen burner, 
until it melis, This will get rid of the 
water wiili which it is incorporated 
and leave pttre Imrax. (let a piece of 
ortiinary slate, about 4 in. or .so square, 
and see tliat it is perfectly dean. Sprinkle 
a lew drops of water on its surlace, and 
mix some of' the prepared Imrux with it Fig. II 

to k>rm a semi-liquid of the consistency 

of thin cream. Tliorouglily clean the used as in silver soldering, and a plentl- 
surfaces to be united, as in soft soldering, ful supply sliould be applied to the joint. 


and tlien apply the flux. Cut a small 
square of solder and place it in position 
on the work. Now heat the work with 
a blow-pipe to a bright red heat, but 
do not allow the flame to play on the 
sokler, otherwise it will melt before the 
work is hoi enough, and consequently 
will not adlicre, When the spider begins 
to fuse, add more flux and solder, any 
surplus of wbicli can he removed by a 
file wlten the work is cool. 


Direct the flame on the flux for a 
moment to get rid of the moisture, and 
then heat up the work to a white heat, 
but if the work is tliin, take great care 
not to burn it. Dip the end of a stick 
of spelter in the flux and apply it all 
round the part to be united. When 
the spelter is seen to run, cut off the heat 
and allow the work to cool 
The small asbestos blocks previously 
referred to are made from pure asbestos. 


As silver soldering requires a high Pieces of asbestos-cement sheeting or 
degree of skill to obtain a satisfactory tiles should not be used as they simply 
‘ joint, especially witii regard to the fly to bits when subjected to the intense 
appiiation of li«t, it is suggested that heat from a blow-lamp. 







Hardening and Tempering 


Hardening and Tempering 


111 




HARDENING AND TEMPERING 


^TiHE tempering of steel for tools, etc., 
i and the hardening of iron and steel 
for parts of mechanism which are subject 
to much wear—such as the cups and cones 
of ball bearings—are operations which 
can be easily accomplished by the 
amateur, and if proper precautions and 
procedure are adopted, good results can 
be obtained. 

The process of hardening will be 
dealt with first. 

In the case of cast steel or carbon tool 
steel, as it is often called, the hardening 
merely consists in heating the material 
to a bright red heat and plunging it into 
clean, cold water. This will make it 
“dead” hard and extremely brittle. 
Consequently it will easily crack and 
break, and therefore be useless for tools. 


Fig. I 

Fig. 2 

Indeed, there are very few occasions 
where dead-hard steel can be used. To 
render it suitable for use it must be 
“tempered,” or, in other words, the 
hardness must be reduced to a point 
where the metal will be sufficiently 
strong to withstand the shock of cutting 
the material for which it is intended, and 
yet be hard enough not to be easily 
blunted in use. 

Mild steel and wrought iron cannot 
be hardened by heating and suddenly 
cooling, because they have not sufficient 


carbon in their constituents. Both of 
these metals must have carbon added to 
them before they can be made hard, and 
they cannot—-except in expensive muffle 
furnaces—be hardened right through 
as in the case of cast steel, but only to a 
small depth from the surface. 

Case - hardening.— This kind of 
hardening, rendered possible by the 
addition of carbon to mild steel or to 
wrought iron, is known as “case- 
hardening.” 

To add the extra carbon to the metal 
it is necessary to heat the metal in contact 
with the carbon to a very high degree 
of temperature. This can be easily done 
by enclosing the article to be treated in 
a piece of gas barrel charged with bone 
dust, scraps of leather, etc. (as illustrated 
in Fig. i), and heating it to the right 
degree. The bone dust and leather 
become calcined by the heat, and the 
glowing iron, having an affinity for the 
carbon contained in the bone or leather, 
absorbs it into its surface. 

The length of time during which the 
glowing metal remains in contact with 
the carbon determines. the depth to 
which .the carbon is absorbed into the 
surface of the metal. Four or five hours 
would give a depth of about ^in. 
The iron actually assumes a “casing” 
of steel, and this casing may be 
hardened by heating the material to 
a red heat and plunging it into cold 
water, in the same way as hardening 
cast steel, but with this difference—the 
core of the metal will remain soft. 

There is no need to temper the hard¬ 
ened surface, because the piece cannot 
crack, if certain precautions are taken, on 
account of the niass of comparatively 
soft metal within. 

The heating of the metal in contact 


with the carbon (bone dust, etc.) must 
be very thorough. 

If the work is urgently required, 
cooling may be done at once by tipping 
the contents of the red-hot receptacle 
into cold water, but if time is of no con¬ 
sequence, a better way is to let the whole 
cool down gradually, when the metal 
(core and case) will be quite soft. Its 
surface can then be hardened by heating 
to a full cherry-red and plunging it into 
cold water. 

Kasenit.— To avoid the necessity of 
packing the metal in bone dust and 
heating it in an iron receptacle, case- 
hardening to a lesser depth may be 
carried out by the use of a hardening 
compound known as Kasenit. This 
substance is in the form of a powder 
which is sprinkled on the red-hot iron 
while in the forge or under the influence 
of the blow-pipe. The Kasenit im¬ 
mediately melts on the surface of the 
iron and seems to be absorbed by it. 

The process should be continuous, 
keeping the metal glowing hot and 
ladling the Kasenit powder on with a 
flattened rod, as one would apply spelter 
' in brazing. After this treatment has 
been carried out for, say, twenty minutes 
‘I- to half an hour, the metal, still red hot, 
should be plunged into a bucket of clean, 
cold water to which a handful or so of 
salt has been added. . 

Kasenit is one of the most useful 
materials for amateur use, By its aid 
\ small screws as well as larger parts can 
be easily and quickly case-hardened, and 
as there is practically no distortion, a 
piece of iron or mild steel can be turned 
i or otherwise shaped to finished size and 
hardened afterwards. 

An important point to be observed 
when carrying out hardening and case- 
hardening is that the red-hot metal must 
always be immersed end-first. Failure 
to take this precaution will generally 
result in warped and bent material when 




cool. If the article is case-hardened the 
“casing” will crack on the outside of a 
curve. Fig, 2 shows the correct method, 

Always use a large-sized bucket or 
similar circular vessel, so as to have a 
sufficient volume of water to prevent its 
temperature rising quickly. Swirl the 
water round and plunge the article being 
treated in the vortex. This will ensure 
a constant surface contact of fresh water 
on the piece being cooled. 

As previously mentioned, dead-hard 
cast steel is practically useless unless it 
has been tempered, that is to say, its 
hardness reduced to a degree consistent 
with strength. 

Tempering is done by re-heating the 
metal after hardening until it assumes a 
colour which would indicate the degree 
of hardness suitable for the work, and 
then quenching it in water. 

Take a lathe tool, for example. It is 
first heated up to a bright red colour and 
then plunged into cold water, which 
hardens it. The next process is to clean 
the surfaces quite bright with a piece of 
pumice stone or with emery cloth. 
Then take a blow-pipe or a blow-lamp 
and apply the flame to the shank of the 
tool at a point about midway between 
the two ends. A colour will be seen to 
creep gradually up the tool from the part 
being heated. First it will be a light 
straw colour, then a golden yellow, and 
as the temperature increases, a dark 
brown, followed by purple and blue. 
These colours gradually follow one 
another from the heated part to the end 
of the tool. Observe the colour-changes 
carefully and when the dark straw hue 
reaches the cutting-edge, quench the 
tool quickly in clean, cold water. 

If a chipping chisel is being tempered, 
let the colour continue up the tool until 
a straw-purple colour reaches the cutting 
end and then quench. 

Quenching at a very light colour will 
give a very hard tool, with a tendency 
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to brittleness; a full golden yellow gives 
a hard tool sufficiently tough to prevent 
breakage, and is the most useful temper 
for metal-working tools for cutting. 

Woodworking tools may be “let 
down,” as the process is called, to a 
yellowy-purple or brown colour. They 
need not be so hard as metal-working 
tools, and hold a finer edge at this temper, 
and will hone up ott the oilstone, forming 
a “wire edge,” which is the correct 
thing for plane-irons, firmer- and 
mortice-chisels, gouges, etc. 

When tempering steel, avoid direct 
sunlight on the work, as it prevents one 
seeing the colour-changes accurately. 
A shady corner of the workshop is 
obviously the best for this kind of work. 



Fig. 3 


In the case of hardening taps, reamers, 
etc., where the cutting-edges are formed 
along the greater portion of their lengths, 
the best way to “draw the colour” is 
to make the tool dead-hard by quenching 
in a swirl of water as described and, 
having brightened it all over, to insert 
it in a piece of iron gas-barrel pre¬ 
viously heated to a dull red heat. The 
tool should be held inside the tube with 
a pair of pliers, moving it backwards 
and forwards clown the, centre, but on 
no account allowing it to touch the wall 
of the tube. An illustration of this 
appears in Fig.-3. 

The tool should be withdrawn 
occasionally to test the colour, and 
when the whole of the cutting-teeth 
assume a deep straw colour, the tool 
should be quenched. 

A convenient method of tempering 
a screw-die is to hold the die by a pair 


of tongs or pliers over a red-hot piece 
of flat iron and keep turning the tool 
over. The die, having been polished, 
should be held at a distance of about 
'ili in. away from the hot bar. When 
the colour assumes,a very deep gold, 
nearly approximating purple, on each 
side, it should be quenched quickly by 
immersing it, flat side downwards, in 
cold water. 

Another convenient method of tem¬ 
pering is to immerse the piece in molten 
lead, drawing it out occasionally for 
inspection till the required colour is 
obtained, and then quenching. 

Quenching Colours.— The follow¬ 
ing is a short list of colours at which to 
quench when tempering various tools: 

Taps and dies—full golden yellow. 

Reamers—light golden yellow. 

Lathe tools—golden yellow. 

Wood chisels—gold with a touch of 
purple. 

Plane irons—gold with a touch of 
purple. 

Punches—purple. 

Cold chisels—purple. 

Knives—light blue. 

Screwdrivers—dark blue. 

For small tools such as the little 
cutters used in lathe-tool holders, a 
method which eliminates ordinary tem¬ 
pering is to heat the tool to a cherry-red 
colour and then swirl it in a bath com¬ 
posed of the following: 

I gallon rain or distilled water. 

I oz. cyanide of potassium (poison). 

8 oz. saltpetre. 

3 oz. lime. 

Small pinch of permanganate of 
potash. 

Pieces hardened in this way are very 
tough, will withstand considerable pres¬ 
sure before breaking and will take a 
good cutting-edge, 
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SHAFTING AND PULLEYS 

HERE a workshop is equipped with In the accompanying drawings are 
several machine tools, such as a given the design and construction of 
lathe, drilling machine, universal wood- ■ three different types of hangers and 
working machine, hack saw, circular, brackets which can be developed to suit 
saw, band saw—or any three or four of any amateur’s workshop, no matter what 
these machines—it becomes convenient type of building it is. 
to arrange shafting and pulleys so that a The shafting is i in. in diameter and 



gas engine, an oil engine, can be bought at any machinery dealer’s, 

or an electric motor can Two kinds are standard stock, the 

be employed to drive the plant or any bright-drawn steel and the turned steel, 

part of it. The former, for the i-in.-dlaraeter size, 

For the amateur’s workshop nothing costs about eightpence a foot and the 

very elaborate is required, but it should latter about sixpence a foot more. In 

be strong and easily constructed and the drawings 1-in,-diameter shafting 

applicable to varying conditions as to is shown throughout, and readers can 

walls, joists, ceilings, etc. decide for tliemselves whether to use 
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bright-drawn or turned. The latter is end will provide a seating for a core 
worth the extra sixpence since its which will leave the hole | in., so that 
accuracy makes for easy fitting and easy only a small amount of metal will have 
running. • to be taken off when boring. 

In all the three kinds of brackets and The foundry will make the core 
hangers shown in the drawings the same (which is a simple sand cylinder) without 

arrangement of bearing is used. It is a core box. 
a plain casting of brass or gunmetal, While making the pattern for the 
3 in. long, with a hole r in. (just full) bearings, the reader may like to make 
to take the shaft, and in. external also the pattern for the hub of the 
diameter. It is shown in section, tinned-plate pulley shown at c in Fig. 4, 
carrying the shaft, at a, in Fig. i. Two and to be referred to later. 



oil-holes, with flared upper mouths are 
drilled to allow of easy and. effective 
lubrication, or they can be tapped to take 
oil bottles or screw-down greasers. 

A Pattern should be turned in hard¬ 
wood to the dimensions shown at c, 
Fig. 2. These dimensions allow for 
machining, although there is no real 
necessity for doing any machining other 
than boring the hole; but it will look 
better turned on the outside and faced 
up at the ends. The core'prints at the 


The Bearing (a, Fig. i) should be 
mounted in a three-jaw chuck, with a 
slight space left at the inner end so that 
the boring tqol can be pulled in at the 
end of the bore to take off the sharp 
edge. Cut 4 in. off the shafting and 
'remove the burr at the edge with a file, 
and,use this as a plug-gauge when taking 
the final cut up the bore. It must be 
ascertained beforehand that the lathe is 
cutting parallel in the chuck (not between 
centres). To do this, chuck a piece of 



?■ 


I 

I 


i-in. mild steel rod in the chuck well 
back and projecting 2 in. Then take 
a fine cut along, using the top-slide of the 
compound rest, and calliper each end 
with a micrometer and see if both are 
exactly alike. If they are, the hole in 
the bearing casting will be parallel. 
Do not alter the top-slide till all bearings 
and all wheel-hubs have been bored out, 
and do not use the self-acting feed, which 
may not be parallel for boring, although 
parallel for centre-work. It is also 
better to use the top-slide because a finer 


of dividers or “moph” callipers, and 
scribe a line across the end passing 
through the centre. Lay the bearing 
in a V-block and scribe, with the scribing 
block, a line along each side coinciding 
with the ends of the line across the ends. 
The points at which these lines cross the 
central circumscribed line around the 
bearing are exactly opposite points. 
Here drill a ^-in. hole to the depth of just 
under | in. and open it out to an- angle 
of 90°, using a rose countersink, or a 
slightly more acute angle if you have a 



finishing cut can be made with it than the 
self-feed 

The piece of shafting used as a gauge 
should push into the hole easily without 
any shake when lubricated. Then face 
off the end and remove the bearing from 
the chuck. Drill the two holes for oil 
and countersink them or tap them for 
lubricators. Then stand the bearing 
upright on the surface-plate or lathe-bed 
and scribe a line round it at the centre. 
Plug the end with a piece of flat hard¬ 
wood and find the end centre with a pair 


suitable countersink, The outside may 
now be turned—just skimmed up, if 
desired. It is probably better to leave 
it in its rough state, that is, as it left the 
moulding sand. In any case it should 
only just be cleaned up with the tool, 
and to do this it should be driven lightly 
on to a i-in. mandrel between lathe- 
centres. 

Steel Collars are used for keeping 
the shaft in position. Two collars are 
necessary for one shaft, and they may be 
placed at either side of any one of the 











28a 


Shafting and Pulleys 


loearings. If a pulley-wheel hub happens be drilled before iris riveted in. lap 

—■in the laying out of the shafting and the holes with a iriu- WliiiwortlMap. 

the injichine or machines it drives—to Prepare twice as many ol the y,; in. 
come with its hub close to a bearing, one screws (pointed to lit the laile; in the 

collar :it tlie other side of the bciiring blearing and ctise-hardencfl) as tani am 

will l.)e sufficient to loctite the sliaft. going to make bearings. (,asi;-liarden 

The collars are of standard size and tliem with “Kasenit*’ and fit tlimn with 

can be bouglit with die .shafting, but nice, firm-fitting liexagon mtts and lock- 

shoulci the reader prefer to make them nuts. The way flic liearing is liekl in 

he can follow the dimensions on A, Fig. the brackets and hangers is qiiite pl.iinly 

I, which shows all necessary details, seen in all the drawings. I he screws 

The collar is fixed on the shaft by a [[)■ are screwed up to align the shaft when in^ 

in. Wliitwortli screw, which should, of position. Wlien correct fur lieijdfi of 

coiir.se, be case-hardened. Its end is liearing they are tightened up and locked 

pointed at a right angle and it .screws with the lock-nuts, liiis will he dealt 

through the collar into a slight counter- with later, when we come to fitting,-up 

sunk depression made with a twist-drill and aligning in position in the workslidp, 
in tile shaft. I’liis need not be more With, this hanger it will be iitHa-ssary 
than J in. to ■,1,' in. deep. to assemble each bracket around ihe 

Figs, I, % and 3 show clearly how the shaft with pulleys tind liearings inier- 

bearing is held by the pivot screws ventng, as required, before l:)oliinu;iij')ilie^ 

(shown at A in Fig. i). Tliey have lianger to the wall and ceiliiig or ruof 

Wliitwortli threads and may have he-xa- lieams, 

gon hetids or slotted heads, as desired. The hanger is attached liy ,l-in,-dia- 
The Hanger .shown in Fig 1 is the meter coacli screws if a good de|)ilt nf 

simplest. Like the other arriingements solid w'ood is available.-say, ai least 

(illustrated in Figs. 1 and 3), it is made 3 in. If not, ordinary bolts and nuis 

of bar iron i in. wide and | in. tliick. can be used, 'File holes are drilled at a 

To make tile hanger, bend the iron at suitable position at the ends, In .some 

right angles 2 in. from the end (top positions it might happen that one or 

right corner), then at right angles the both ends could be left straight tind he 

opposite way at 10 in., and then at riglit bolted up to the sides of beams or ah.tii!!; 

angle.s again at n in. We then have the top of walk 

the hanging bracket shown, which is The iron will have to be heated to a 
screwed to the beam or ceiling at one good red heat, and chalked beforehiiiid 

end and to the wall at the other end. where the bend comes. Then it is hem 

The bearing is field in a rectangular in the vice with a hammer to .square uj) 

loop fanned liy a piece of the same stock the corner. Do not " pull” the metal 

as the bracket, bent i|; in. up, i| in. more than you can help or it will reduce 

along, 2| in. down, and if in. tiiong,ancl its thickness and make it wmak, and do 

riveted into tlie corner of the bracket not have the square corner bends t(u.» 

as shown-'-with iVhi. mild steel rivets sharp. The amount shown in the 

—one each end. drawings will give a strong construction. 

Drill holes in this rectangle, on a line In Fig. 2 at A and b is shown the 
which htilves it vertically. These are ordinary type of wall bracket made out 

lapping-size litiles for fif-in. Whitworth of quarter-by-inch stock. Here the 

.screws, .so tliey must be H in. diameter, bracket consists of one piece bent to a 

The little in the .strap corner piece should triangle and riveted at the bottom left 
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\ corner wiili u (ij-in, iron rivet, and further 

■ held by the iVin. bolts or screws wliicli 

t secure; it to the wall, the bottom one of 

! which goes througii both thicknesses of 

; till' nieial. 

■- • 'ihe htsiriiig is held in a separate 
t cii't:ii!,'ir-sliupt;d lug, formed out of similar 

j Slock as the hrackei, and turned round 

: a Mtandrei while h(»t, to 2 in. outside 

t (liameier. It is Ih-iii, wliile hot, round 

the i.l-in. bar, ami the ends closed up on 
each Ollier in the vice and then cut off ;tt 
jl; in. from ilu; reiiire of tlii! loop. 

dhe lofip holds the bearing, and lias 
the ,;,-in. Whitworth hob drilled 
through it and lapped to take the bearing 
si:rews 'SI h-ature common to all the 
i arrantymems. The loop is atiadied at 

; the lop of the bracket by j|-in. Whitworth 

■ holts ami nuts in |-in. holes spaced | in,, 
ceiiire to centre, apart. These holes are 
filed to lorm slots | in, long, to enable an 
adjiifiimenf to liii made along tlie brtteket 
of U in. With the vertical adjustment by 
the pointed screws which hold the bear¬ 
ing, and die fact that the liearing can 
swivel around the vertical axis of the 

i pointed screws, it will be seen that the 
; bearing is adjustable in three directions 

i for alignment. 

* t\ from view is shown at b, and the 
flirnensions of the bracket are dearly 
j seen on lioth drawings. The bracket 
itself stands yf in, from the wall, but the 
hearings lotjp takes the centre of the shaft 
, out to Hf in. from the face of the wall, 
j In this drawing at c is shown the 
pattern, turned from hardwood, for 
making tlic brassfounder's mould for the 
hearing. It can be turned, with its two 
) core-prims, out of one piece of wood. 

h i.s essential not to exceed the | in. for 
y dm core or a casting may be obtained 
wiiidi will not bore out so as to give a 
surlitce in the inch-diameter hole. 

l-ig. 3 shows a more conventional 
liimgcr suspended from the roof, ceiling 
or heamj or used upside-down as a 


pedestal in those cast's where it is con¬ 
venient to have the shafting on the floor 
for machines driven below tlie table, 
such as fretsaws, eirctilar saws, etc. 

In this case the liearing is Ijeiween the 
liottomliori/.ontal imunber of tlie liracket 
and a drojiped U-sliaped frame liolted up 
10 it. Both are of inclt“by“t[uarter iron. 
The U-piece is f’ustened to the lioitom of 
ilie hanger by two bolts in slots, which 
allow of adjustment sklev/ays. Tlie top 
pivot screw passes through a slot in the 
frame and is liehl in position liy u nut 
ami lock-nut. This eun lie adjusted to 
come vertically over the bottom pivot 
screw after the loop has been adjusted 
correctly. 

Pulleys can be bought or made, Very 
light pulley.s can be made of ordinary 
sheet tinplate of fairly heavy gauge. 

Fig, 4 sliows tlie construction of a 
to-in. pulley with a 2-in. belt face. 
Tile same construction is, of course, used 
for larger or smaller tind wider or 
narrower pulleys. 

The Hub is a brass casting, cast from a 
hardwood pattern made to the dimen¬ 
sions shown at c, to which sufficient 
allowtince has been added for maeliining, 
The casting is bored out to i in. diameter 
to fit snugly on the shaft, and has one 
shoulder a Hide longer than the other to 
take the grub-screw which fixes the 
pulley to the shaft. 

The Sides of the Fulky are cut from 
fairly thick gauge tinplate to io| in. 
diameter, Tliere are two of these, the 
edges of which are knocked down to 
leave a ridge or lip, | in, wide, square 
with the flat sheet. This can be clone on 
the edge of a piece of y or 4«in.-diameter 
round stock, lield in the vice, if the circle 
is first carefully scribed. The sheet 
should be held so that it lies on the top 
of the cylindrical block and die edge 
gradually hammered down all round to 
die scribed mark whldi indicates die. 
outside edge of the comer. Tlie disc 
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tlie soldering process and their outer 
back edges sliould lx: touching. 

Tile work sliould now be tesied for 
trudi. To do tiiis, mount the hul) on a 
piece of shaft on which it can rf)iate 
easily, without shake. Grip the shaft in 
havingVtivioiisly been cot in the disc, the vice anti spin tile double disc to see 
The disc is held tcraporatily in llie iluit it does not wobble sideways at tlic 

. edge. If it does, correct it by bending 

till it runs true. 

The rim is now to be attached. 1 ake 
a piece of moclenite-gauge tinplate and 


is then cut across to the centre to form 
a V or gusset, as sliown at it, and the 
edges of the V-sliaped slot overlapped 
till the dishing is to the depth of'.iGn., 
plus ■I'if in., as shown on the sectional 
drawing at d, the hole li in. diameter 


dished position by means of a thin pin 
inserted into a hole drilled in the over- 
lapping portions of the gusset. A per- 
manent joint is then ratidc by efllciently 


WOOP PATTCRN FOR PULLEY HUP 



soldering the seam. The soldering bit 
should be applied to the hack ancl front 
of the gusset, allowing sufficient time to 
enalole the solder to run well between. 

The two discs are then fitted back to 
back on the hub, which has previously 
been tinned with solder, and they are 
soldered to the inclined double shoulder 
on tlie hub, the position of the two discs 
being sliown at A—a sectional view,^ A 
couple (,)f tliin brass taper pins driven 
into lioles made in each side will hold the 
discs to the shoulder on the liitb during 


cut a strip in. wide and in. long. 
Bend this round the flattened peripheries 
of the discs, It Ytiill overlap by about 
I in. Tack it with solder at the edge 
where it overlaps and cut the strip across 
at the joint of the overlap, using a pair 
of tinman’s snips for the purpose.' Bend 
a piece of tinplate i in. wide and solder it 
underneath both ends of the strip when 
they are butted up close together, and 
cut the piece off | in. inside each end. 
The strip will be i| in. long. 


Thus a lioop is formed with a joint 
Hush on the outside and of a diameter to 
fit on the double disc. 

Take the piece of round slock used for 
(lauging the discs and bend both edges 
of the hoop dinvn at right angles for a 
distance of t in. each side. This forms a 
stiilcaiing edge smaller in inside diameter 
than the diameter of the flanged edges of 
tile discs, jjiit the hoop can be sprung 
over the disc and then centred on the 
llange face of the discs by using the piece 


|-in. yellow deal are cut lol in. in dia¬ 
meter and a central hole just under i i'll- 
in. is bored in etich with a centre-bit. 
Tliey are then glued together and wlien 
quite dry are threaded on a i-ln, gas 
nipple 3 in. long, wliicli has a standard 
flange screwed to its end and sweated 
with solder on the threads to prevent it 
turning, Tills is seen clearly at the 
right-hand end in the sectional view. 
Another standard llange is tlien screwed 
as tightly as possible at the other end of 


‘^VOEAL,,.LAMINATED 
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of bar as a bearing, and spinning the 
pulley and adjusting the rim, or face, 
.sideways on the double discs, as required. 
When true, the Hanged periphery of the 
discs is soldered to the inside of the ring 
or [loop, wliicii now forms the belt face. 

A grub-screw driven into a threaded 
hole in the boss and into a corresponding 
depression in the shaft keeps it in 
position. 

A Laminated Wooden Pulley may 
be used, as an alternative to tlie built-up 
sheet-metal one, and some amateurs 
may find it more tonvenient to make, 
One is shown at Fig. t. Four discs of 


the nipple, and the four,|-jn. laminations 
are further secured together l)y means of 
sixteen wood-screws driven in the flat 
faces of die pulley- eight in one side 
and eight in die other, in positions 
indicated by tlie full and dotted lines 
respectively, in die side view of die 
pulley. 

The left-hand flange is screwed up 
tight by holding it in tlie vice, and a 
hole is drilled and tapped half in the 
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View at B, It is hung on the shaft as in the case of each method of supporting 

indicated, and the plumb-line shows the bearing) till the shaft is parallel to 

whether the shaft is horizontal, i.e. the line all along. Then tighten all up. 

squaie with the vertical—the blade y Pulleys should be left loose on the 
being square with the stock x. shaft till the shaft is fitted and adjusted, 

I- aving got the adjustment correct, as directed, for alignment. Each pulley 

so that the shaft is truly horizontal, the can then be moved along to the correct 

other brackets or hangers (if there are position to line up with the pulley on 

others required, owing to the length of the machine it has to drive, and a 

the shaft) should be erected. They will counter-sink made in the shaft to take the 

have been strung on the shaft if of the end of the fixing-screw of the pulley, 

type which has no detachable bearing- The diameter of the pulley which 
holder^ (as Fig. i). They are adjusted takes the drive from the engine or motor 

for height to suit the position of the will depend on the engine dr motor 

shaft, Jaut left loose sideways. ' As the speed, the diameter of its driving pulley, 

shaft is^ now renting in all the bearings and the speed at which it is desired that 

and quite level (as tested again by the the shaft shall run. A suitable speed for 

spirit-level or plummet), the necessary the shaft for operating woodworking 

sideways adjustment, i.e. to or from the machinery would be too fast for metal- 

wall, can be made, working machines, so a compromise 

At D is a plan view of the wall (in must be adopted in cases where amateurs 

section) and the shaft. Two nails or do woodwork as well as. metalwork, 

wooden plugs (i-i and j) are driven into The ratio of the diameter of the driv¬ 
er attached to the wall and a tight string ing pulley to the, driven pulley is the 

is stretched between them. The string ratio of the speed. The circumference 

is at the same distance from the wall at can be neglected. If the engine or 

each end and provides a straight line to motor runs at 1,000 revs, a minute, has a 

work to, 4-in. pulley and the driven shaft has a 

Now make a gauge of a piece of hard- u-in. pulley, the shaft will run at | of 

wood as at E. It has a square recess at 1,000 or 333*3 revs, per minute, which 

one end to locate it on the shaft and a would be a very useful speed. The 

scribed line (f) at the other, and its speed of the machine which the shaft 

length between the inner edge of the drives will again be varied by the ratio of 

recess and the square end is equal to the the pulley on the shaft and the pulley on 

distance of the shaft from the string at the machine. If we gear down again 

H and J, less of an inch. You should from the shaft in the same proportion 

just see daylight between the end of the we get a speed of iin revs, per minute 

gauge and the string when the mark (f) at the machine-driving pulley. There- 
is placed opposite the string and the fore, with the 12-in. maximum pulley on 

g'auge held separe with the shaft. If the the shafting and the 4-in. minimum 

shaft is bent sideways, by reason of an pulley on the power, it is possible to get 

intervening hanger or bracket-bearing variations suitable for metalworking or 

between the end ones being out of woodworking, 

position, the daylight gap between the As a rough approximation, it may be 
gauge-end and the string will be closed taken that woodworking machines 

or widened. Whichever it is, make the require to be driven at three times the 

lateral adjustment (by means described speed of metal-working machines. 
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insitillitit^ ii workshop vviili toolfr 
timf may i«' rccknnd as plant ami 
iriachincry, the liRt tn considw 
h till’ arranp,i;iiicnt. lij'lu is an 
lant factor. Artificial lip;lit tfiay a* 
placed to suit the tool, hut to get the 
l)C‘st results from daylight the tool 
must be fixed to get tl'f 'is'J". 
right direction. In the case of a faliie 
the light shonhl 
come from tiver 
the user's right 

shoulder, so as r i w 

to fall naturally ^ 

on tltu taa'”])late H J:.r. .^zj> 
or chuck and on 

of work whicli - M ' 
is being turned \ x ^ 

Ijetween centres. 

Better, more x: 

accurate and ^ 

quicker work is ^ ® 

produced, witli^ ^ 

less strain of 

hand and eye, if . Ao 

the light falls 
directly on the j 

edge wliidi is 

cutting off the Fig. 

nietai. The 

idea! is overhead lighting-.a gla/-ed 

rtjof or skyliglit. Tlie nest best is a 
high windfjw with tlte lathe at right 
tingles to its leftdutnt! side and with the 
head-stock at the'ciKi of the bed away 
fonii the windttw. These am the ideals 
to fic arrit'cd at, l)uf diey must, in most 
c;w(‘s, lie modilied by particular circum¬ 
stances, such as the positions of doors, 
firepfaces, etc, A little trouble and 
eifori, in re-'.UTanging things, will'have 
a lasting effect: on the ease ot working 
anti the (intility of the work turned out, 




In the ariiiio on Shaming and 
lh;i,LiiY.s we have dealt with the methods 
of installiiig tliem. Machines require 
equal care in their fixing and arrangement, 
and slioultl lie rigidly aitaeitecl^ to floor 
or wall to prevent vibration. Especially 
is this so where they are power-driven. 

For the purpose of showing suitable 
ways of forming fixings and foundations 
for tools, etc., 
examples have 
lieen made of a 
small gasengine, 

( O 1 ^ shaper, a lathe 

yyJ ^ and a drilling 

machine, show- 
n P different 

. ^ y. arrangements 

, S for different 

'x b conditions. Ob- 

viously, the 
jA different fixings 

apply to 
fi any of the 

machinessliown, 
L or one method 

F'l \ . -X of fixing could 
apply to all of 
them, except the 
' wall fixing of 

* the drill. 

In Fig. I is sltown the most suitable 
arrangement for fixing machines which 
stand cm a concrete, brick, stone or other 

solid fiotir. .1 

Holes are dug in the ^ floor for each 
holding-down bolt; and it is of import¬ 
ance that tile* holes should be deep, 
and wider at the bottom than at foe 
lop. To find the positions of the holes 
and foe right location of the holding- 
down boki k vtsry nirnplc if ths follow** 
ing procedure is adopted. ^ ^ 

When foe shafting is in posttton, foe 
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1 machine (we will take the gas or oil will also depend on the nature of the 

I ■ engine in this case) is placed on the floor floor. If of good sound concrete the 

] and lined up with the shafting and turned depth of the hole need no t exceed 6-9 in. 

1 by hand to see that the belt does not run' below the floor-level. On the uther 

:| otf or travel along the sides of the hand, should the foundation consist of 

pulleys. The engine should be as far nothing more than loose earth, with a 

away from the shaft as the possibilities thin concrete crust, the depth of the 

of the small workshop allow, and should excavation should be a foot or more and 

drive at an angle nearer the horizontal it should extend well underneath on^all 

than the vertical, if practicable. The best sides. This will be a matter requiring 

possible position having been decided judgment on the conditions obtaining 

upon and the engine (or other tool) in each individual case. ^ The hole 

standing in that position, lines are traced should be undercut, that is, it should be 

on the floor of the outline of foe base wide at the bottom and only wide 

of the machine. These lines are marked enough at the top to facilitate digging the 

x-x, x-x, x-x, x-x in the drawing, stuff out and getting the ballast (to be 

The lines should extend well beyond the referred to later) and the bolt, nut and 

machine so that, if the outline becomes washer in. ^ _ 

obliterated in the course of breaking The handiest tool for reiMvmg the 

into the concrete and digging the holes, debris is a garden trowel. The ^ shape 

their ends will still be visible and new of the holes will be as shown in the 

lines can at any time be scribed, chalked sectional view at A in Fig. i, and the 

or chiselled to locate the engine or mouths of the holes wil be as shown in 

tool when we come finally to lay it the plan view at b, where the engine 

has been replaced over the holes and, 

Next, with a narrow chisel placed with the edges of the base lined up truly 

through the holding-down bolt-holes, with the marks x-xq x-x, x-x, x-x, 

and rotated as it is struck with the is now in position. Place a spirit-level 

. hammer, mark the positions for the across the top ° ^ ^ 

bolts. This marking will soon become to see that foe crankshaft is horizontal 

obliterated, but it will have served its If it is not, pack the engine bed up on 

purpose of ensuring that the hole will the side necessary to make the ad] ■ 

be Lde in a position necessitating foe ment. Pieces of broken slate are m 

fpist amount of removal of earth or useful for this purpose. 

Hast .Ml 

“fcmove (lie tool, machme o, with water and let the water soak 
enKine away, and dig holes far enough thoroughly into the holes so as to have 
oSs The cLre of the machine to all in a moist condition. Prepare the 
reach the points where the bolts will bolts by substituting pieces of plafe iron 
out sideways, or cross- behW ^eads insmad » 

ww<! as at z z z z, to enable foe bolt- round washers. These pfates snou 

iJd’andwi’t to be inserted from the fit J ™ 

underside no into its place after having 4 or 5 m. sqna® Their 
movetl the Ldiine bad into its work- important promded *o'e *s Plenty 

. V .. rpi t-lae eliniild bc ui'ea. Aiw odd piecc ot Of J 

hJvier engine or n^chine. The depth engine or mactae-tool bed. 

10 
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Slip the plate, with the bolt through 
it, into the excavation and push the bolt 
up through the hole in the engine bed. 
Then, having greased its thread well, 
place a washer and a nut on to the thread 
and let it hang down vertically in the 
hole, allowing the end of the bolt to 
protrude about -j' in. through the top of 



the nut when the nut is down on the 
washer and the washer is down on 
the bed of the engine. 

Now fill the hole loosely with pieces 
of broken brick, cement or stone. 
These pieces should not be larger liian 
I'l in. diameter and not smaller than i in. 
They should be clean and wetted before 
putting into the hole, and should be 
pushed down below the plate and fill 
the hole to within | in. of the top. 
When adjusted, the nuts should stand 
vertical and square (Hat) on the bed of 
the machine. 

Now mix some fresh Portland cement 
to the ^consistency of fresh cream, and 
add a little clean, fine sand (not sea sand, 
which would sweat) in the ratio of one 
of sand to three of cement. Mix enough 
to ^ fill all four holes and pour it in 
quickly, ^stirring a little with a piece of 
rod while so doing, to ensure the 
cement penetrating around all the brick 


pieces, etc., and filling the whole of the 
orifice, to the level of the Hoor. 

If the engine has to be raised, to 
'bring its shaft horizontal, swill liquid 
cement in the sptice Ijetwceii ihc Ited 
and the floor. l)o this all round the 
corners tind sides to ensure that, when 
SCI, the engine (or tool) rests e\'ery where 
on the cement. Then smooth off and 
leave for tit least qH liours to set, occasion¬ 
ally swilling water over it to assist in 
the hardening and toiigliening. Do not 
on any ticcount touch the iiolis or mus 
till the jol) lias stood for ;it least a week. 
The cement, when thoroughly hard, will 
hold the sqtuire head of ilie holt, hut, 
if an attempt is mtide to turn the nut 
before that, the bolt may turn and 
make a round recess for its head, making 
it diflictih: or impossible to tighten the 
macliine down liy ilie nut. 

Where a workshoj) has a wooden 
Hoor, supported on joists, ilie tirrange- 
nient shown in Tigs. 2 tind } should be 
used. Tile machine sliould stand on 
an irttn [ilate A (log. 2) ;t little larger than 
the base of the machine. It could be 
about ii in. thick for a small machine. 







And on this the tool should be laid in 
the right position so that the bolt-holes 
miss the joists, Eacli pair of the four 
bolts should go rhrougli an iron bur, 11, 
iirtclerneath the joists. The bar should 
be of |«in. flat stuff, 2! in, wide and long 
enough to reach well past the outer 
edges of the joist. Long bolts (which 
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may have the nuts below or above or 
at lx)th ends as convenient) hold the 
machine firmly to the joists when all is 
dghtened up. 

When the joists run in die direction 
of the length of the machine, as at Fig. 3, 
which shows a lathe so disposed, hard¬ 
wood battens, c, c, twice the width ol 
the feet, may be used, and, underneath, 
|-in. iron bars 2 in. wide, marked i.\ 
sliould be employed to take 
the pull of the Imlts and 
brace the lathe firmly to 
the joists. It is had practice ~r 3/ 
to bolt a machine direct to 
floor-boards as it tends to 
loosen boards and joists, ^[j | 

The methods shown actually , , i 

increase the strength and 
rigidity of the floor and are -r-J | 
well worth while; they will | 
be fully appreciated when it 
comes to running the -r*j|^ 

machine in actual work. ~^ivL 

Fig. 4 represents a post € 
drill bolted to a 9-in. brick “ 
wall. Such a machine should i 

not be placed against a lath- rr- 
and-plaster partition. The 
wooden back-plate E should be of oak 
and at least i;| in, thick. Bolts | in. 
diameter are used. They should go 
through the wall at points corresponding 
with the interstices between the bricks, if 
possible. 

To fit up the machine, mark out the 
])ack-plate for the holes and drill them 
to take the fin. bolts. Then lay the 
plate up against the wall, fixing it 
temporarily !)y means of one or two 3-in. 
wire nails, and mark on the wall the 
positions of the bolt-holes. Arrange 
them to come, if possible, at a vertical or 
horizontal brick-joint.. Then drill the 


corresponding holes f in. diameter 
through the brick, using a tool consist¬ 
ing of a piece of iron, gas or steam barrel 
with one end serrated by means of a 
three-square file, The tool is used by 
striking it on the head with a hammer 
and rotating it slowly with the hand- 
The particles of brick which enter the 
tube and sometimes choke it should be 
removed from time to time to prevent 
jamming and impeding cut- 
I ting. This is best clone by 
holding the tool vertically 

and tapping it with the 

JwL hammer. The drilling 

'cpfX machine and its back-plate 

11 are bolted up with 4-in. wide 

\ P J j bars of iron plate at the back, 

under the nuts or heads as the 
case may be. A channel 
^ should be cut in the brick- 
i ’ work from a position above 

these back-plates to meet the 
hole, in the case of each bolt- 
1 hole. 'When all is bolted up 

fairly tight the back-plate of 
the drill should be tested 
pi_ 4 with a plummet-line to see 
that it is vertical Then pour 
liquid Portland cement into the channels 
at the backs of the iron plates to fill the 
space around the bolts. When dry, 
the bolts will be perfectly rigid and 
thus prevent the machine shifting. This 
extra rigidity of the bolts is particularly 
necessary when drilling a piece of work 
which can only rest on the floor. This 
is often very convenient, but if the bolts 
were not cemented into the wall as 
described, the pressure of drilling would 
force the drilling machine upwards, 
loosening things and straining the bolts. 
When tite cement sets the nuts are 









292 


Belts and Belting 


BELTS AND BELTING 


T here are many kinds of belting used 
for driving machines from a line- 
shaft, but for the small workshop there 
is nothing to equal the old-fasliioned flat 
leather belt. ' It should he thin tind, so, 
supple enough to enable it to hug the fice 
of the pulley, for it is on the frictional 
resistance against the belt slipping on 
the pulley that the drive depends. If 
the belt is stiff it will not lap closely 
round the face and the area in close 
contact will be insufficient to transmit the 
drive without slipping. 

The width of the pulley sliould Ire 


I ft. of width, so that a pulley with a 
i2-in. face would be ,[ in. bigger in 
diameter at the centre than at the edges. 
A pulley with a slightly convex face has 
the c'flect of causing the belt automatic¬ 
ally to centre itself^ l)ut the pulleys on 
machines, lathes, etc., and Tie pulley on 
an electric motor or small gas or oil 
engine may possilrly be flat or have a 
very slightly convex lace and if so it will 
ire sufficient, presuming the pulleys are 
ttccurately in line, ttr ensure that the 
Irelts stay on. In the ease of a sudden 
excessive strain the Irelt may leave the 
pulley, Irut this Is not always a 



one-fourth greater than the width of the 
belt. In the description of worksliojr 
Shafting and Pullky.s we have shown 
pulleys of 2 in. in widtli. On such 
pulleys i|~in. belting will run nicely 
without fear of overlapping the edges. 
If the belt overlaps tlie edge of the 
pulley the leather will Ire stretched 
along the flat and not at the edge, and 
there will be a tendency fir the Itelt to 
become distorted, which may cause it to 
run in any direction and therefore he 
liable to slip off the pulleys or ride with 
its edge in the centre of u small pulley— 
for instance, that of an electric motor, 
which has a slight stirlace curvature. 

In actual practice, certain pulleys 
should have a slight camber. It is 
general practice to have a rise of | in. in 


S disadvantage because the sudden 
cessation of drive may ccmceivably 
I avoid damage either to tlie tool 
iieing used or to the work on 
which it is being employed. 

: A wide Irelt running slack is 

I*' preferable to ;i narrow belt 
running tight. There should be 
no need to run belts tightly. A 
tight belt absorbs a great deal of 
power which should he used in doing 
useful work. It also has the effect of 
wearing sliafts and journals rapidly. This 
tipplies to botlt tlie liearings of shaftings 
and tlie bearings of machine spindles, 
such as latlie mandrels, saw spindles, etc. 
'I’o olnain a good frictional contact be¬ 
tween belt and pulley, the direction of the 
drive should he carefully considered. The 
whole efficiency and economy of the drive 
may depend on this simple problem. 

A Vertical Drive is tlie worst of all 
tlrives for belts and should be avoided 
wherever possible. A horizontal drive is 
good if the slack side of the belt is upper¬ 
most so that the weight of the belt tends 
to wrap it farther around the pulleys. 

A Horizontal Drivc.—In Fig. i, at 
A, is sliown the correct arrangement. 


The driving pulley pulls the driven 
pulley from the underside. I his keeps 
the ])eit taut on the underside and its 
weight sags it clown cm the iipiier side 
so tliat it encircles more than lialf the 
drcumferencc. The illustration at u 



shows the arrangement with iht! belt 
pulling on the upper side, fhe sag 
due to the under weight of the belt is 
pulling the belt away from flie pulley, 
and the amount of surface of the lat:e in 
contact with the belt is less than hall the 
pulley circumference. Diagram c ^ in 
Fig. I shows, at x, the arc of surface 
contact of a belt running as at A, and at y 
the arc of contact of a Ijelt running as at 
n. The difference is particularly notice¬ 
able as it represents the contliiion in both 
driving and driven pulleys. In one ease 
tlie are of contact is 200 degrees; in the 
other it is only 150 degrees. 

Fig. 2 shows an inefficient vertical 
drive as from an electric motor to an 
overhead sliaft. 'fhe whole tveight of 
the belt is tending to keep it out of 
contact at lioth sides and bottom wifli 
the driving pulley X. A belt drive for 
an electric motor should be so arranged 
to have a good angle from^the, vertical 
It should be at an angle of at least 45“, 


as shown in Fig. 3, and it should pull 
from the bottom as indicated by the 
arrow. As the armature of an electric 
nK)tor is small (on account of the high 
speed necessary to obtain a given power) 
every advantage should lie taken of the 
weight of the bight of the belt, Y, to 
get tlie maximum amount of sag to 
enable the belt to emlirace as much of 
the circumference of the pullby as 
possible. It may even be found advis¬ 
able to place a spring or weight-loaded 
jockey-pulley at the back of the driving 
pulley, as in Fig. 4, at x, to keep the 
belt in close contact with tlie driving 
pulley for a greater surtace of its circum¬ 
ference. 'flic jockey-pulley should have 
ti slightly concave belt-surface to match 
the convex surface of the driving motor 
pulley. 

In a small workshop, using very small 
power, this would Imrdly be necessary, 
the best procedure being to increase the 
widtli of the pulley-face and use a wide 
l:)dt. If the belt is soft and flexible and 
kept well dressed with colon oil or 
I'jelt dressing (which can lie had from 



the motor-ctir siipiily houses), and is 
wide enough, it will transmit all the 
power recjiiircd if the angle of the 
drive is 45' or less from the horizontal 
In cases where sliort pulley drives are 
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essential the best way is tn arrange the 
drive as nearly horiztmttil as praciiealde 
by mounting the motor on brackets 
fixed to the wall opposite to tin; one 
supporting the shafting. Tliis wotild 
drive the shaft by the top weiglit of tlie 
belting being in tension, as in Fig. 5. 

In all belt drives efficiency and tilisencc 
of slip without strain on tlie Itearings can 
only Idc obtained Ity keeping the pulley 
centres as far away from each other tis 
possible. No short drive can be efficient. 

Ill dealing with belts in general 
remember that tensioning up ttlisorlis ;i 
lot of power. A lathe can very (|uickly 
be made inac- a 

curate if driven | 

constantly with 
f, A luie/i 


curate if driven | 

■ constantly with 
a tight belt. A 
slack belt sag^ 
ging on to the |[' 

pulleys and not | X 

away from them |K ’CIlT.f '"if 
gives the best f 
results, i.e. least I I ij 

slip and least | ] ' !!' 

power absorbed | I _lb 

in the drive tincl pj 

least wear and 

tear, on slialts and machine Itearings. 

In the case of ;i lathe driven from a 
main shaft, a countersliaft is necessttry 
so that a three-stej) cone pulley may be 
used to drive the lathe-mandrel at 
various speeds. In some cases, where 
the shaft is driven by a slow-speed 
prime mover-such as u gas or oil 
engine—the three-step pulley coiikl be 
mounted on the shafting direct and 
changes made‘as wanted by hand, hit I: 
this is not advised as it is not only very 
inconvenient but also dangerous, because 
it means tlirowing off the belt to .stop 
the ktriie. 

For a small worksliop the timingement 
.shown at Fig. 5 will provide means of 
getting over the, difliculty. In this case 
tlie pulley tm the motor timiature is 


made dj in. king for a 3-in. hell, and 
two 3-in. wide pulleys are used at a. 
(,)ne is screwed to tlie shaft and the f)fher 
free to revolve on it, so that its free 
rides close to the free of the fixed 


A Simple “Striker” for sltifting the 
licit from one pulley to the other is 
made (,ifa piece of I-in. iron iod it, pkiced 
vertically and kept in posititm on the 
wall by means of bent strip loops c 
(slH,)wn separately at n). The handle is 
bent horizontally at K, and at the top is 
a horizontal arm Ijcnt upwards, and 
d(,)wn over the belt :it the other side. 

f, pulling lever 
| iMhe belt is led 

1 1 i Ix'J " J I pniley. 
iPl ^ fl 11 file lathe is 

I'ciillflxj'f fixed down to 

fl'e* floor and to 
x-@ . f ’l'^- W‘ill~-us it 

^ h' ■'^'111 I'nve to be 

v;! I 0 [,b —the lever !■; can 
j lie pkiced in such 

.'/__( Tjafi; a position as to 

5 f make the stop¬ 

ping and starting 
of the shaft etisy tind ticcessible, and the 
arrangement does awtiy with tlie necessity 
for a fast and loose pulley countershaft, 
as the three-speed cone pulley is mountecl 
on the shaft which carries pulleys a. 

In the small shop it will probably 
never be necessary to run other machines 
while the lathe is being usedi and so 
stopping and starling the whole shaft 
will lie no particular disadvantage—none 
at all if the workshop-owner is the only 
workman. 

For small belts which httve to go over 
small pulley.s and do not have to transmit 
much power the belt joint should be such 
as to easily lienc! round the small pulley 
and not to give u sliock or lilow in 
running. There are numerous kinds of. 
belt fasteners on the market. They all 


Gas Engine Overhaul 


295 


give a little irregularity to the belt holes made with a knife or solid punch 
as it rides over the pulley. In ;i small are unsuitable. Have a punch of just 

machine and on small work such shocks sufficient size to cut tmt hofrs of die 

are to be avoided. The raw-hide thong same diameter as the lace. 1 he knots 

lace for making licit joints is the best, tit the end of the lacing should lie on 
Thread the lace through the belt as the outer surface. Another method is to 
shown in Fig. 5, and knot the ends, start the kicing in two adjacent end holes 

The ends of the belt are cut sciuare so with tlie same amount of lace coming 

that their edges butt together, it through each hole and then cross the 
.should he lacccl up very tightly so that laces as eacli pair of holes are threaded, 
the two ends of the belt more than finisliing on the outside of the belt, 
butt up close: any thickening is then iN'ote that the outside is the smooth side, 
hammered down with <i flat hammer on and the side next to the pulley the flesh 
a flat iron surface, llie ends will then side of the leatlter. 
bed down flat and sejuare to each other, The driving side of a Ireli: should be 
and the raw-hide will he embedded in kept clammy, as this condition allows the 
the leather. This makes an excellent belt to drive, when a little slack, witli- 
joint for light work such as tltat under out slip. Thin wide Itelts drive lietter 
consideration, and if tlie belt stretches titan narrow thick ones, and a thick 
it is an easy matter to unlace it. In belt will not hold to a small pulley at the 
dealing with a stretclied belt, cut oil Itottom (.it a vertical drive. A higlily 
i in.'or I in. and scarf the ends to ])olislied pulley usually indicates a slip- 
match, then lace the belt with the raw- ping licit, which should be treated with 
hide lacing again. Use a proper licit one or other of the numerous belt 
punch for making the holes fw' lacing; compositions. 




A GA.s engine will become inefficient coke. Examine the rings. If ^nuicli 

i\, and expensive to run unless occa- wear is apparent, new rings arc indicated, 

sionally overhauled, It is not a long which tire best got from the makers, 

job n(.)r an intricate one. The rings should spring out to a good 

Take off the cap nuts of the hig-end ■{{.• in. all round when the piston is 

bearing. Draw back the 
end cap carefully, taking 
care not to pull it sideways 
or it will jam on the bolts. 

Then pusli the connecting- 
rod and piston back liy 
turning tlie crank, let 
the crank come r(.mnd for¬ 
ward and clown to six 
o’clock, and then the 

piston and rod can be 1 rr 1 ■ 

removed. Clean the piston-head by clear of the cylinder. If the rings 
chipping and scraping off the carbon or have good pressure outwards, but have 
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worn thin in their slots, the slots will 
also be worn with a shoulder in the 
sides. Chuck the piston carefully in a 
three-jaw kithe chuck, iisinti; the Itack 
centre to support the crown of the piston, 
and, with a wide parting-tool, turn down 
the grooves square, and take off just 
enough metal to leave the sides of the 
grooves Hat and without shoulders. 
This is shown in Fig. i. Do not ttjuch 
the outside of the piston. 

To Make New Rings, turn a wood 
pattern I in. larger than the diameter of 
die cylinder-bore and 4 in. long. It 
should be cored out to i in. in diameter 
below the cylinder-bore size, so will 
have core-prints at the end i in. less 
than the cylinder-bore diameter. It is 
a simple pattern and tlie foundry will 
make you a hard cast-iron ring from it. 



Place the casting into the three-jaw 
chuck and bore it out to the inside 
diameter of the old rings when fully 
closed. Then pack brass strip under one 
jaw so as to throw the ring of iron 
eccentric by the same amount as the 
old ring, It will be a very small set-tiver 
—Ii’' probably. Now turn the out¬ 
side to the exact diameter of the cylinder- 
bore, and then remove the packing from 
under the jaw, keeping the ring in the 
same place, and close the jaws agtiin. 
Tile outside will now run eccentrically 
and the inside concentrically, The next 
procedure is to cut off the rings, one after 
the other, with a parting-tool which 
should have a sc|uiire front edge and 


should ta]ier back each .sick: for dcar- 
ance--as in the sotting for the piston 
grooves sliown in Fig. i. Since tlie 
inside is running concentrically the part¬ 
ing off can lie done without injury. 

The rings should, lieforc splitting, l)e 
rubbed on emery dotli on a suriace 
plate and smoothed on each side and 
tested by rolling them round the 
pistons in the ring groove till they will 
roll perfectly all round, going to tlie 
bottom of the groove and toudiing 
firmly all round, as shown in Fig. 2. 
Then the thin part of the ring is cut 
diagonally with a' thin hack-saw as 
indicated in Fig. 3. The ring should 
lx: gripjted with tlie edge just protruding 
above the vice-jaws"-using lead damps 
—while cutting the slot. When re¬ 
leased, the ring will fly open, and the 
sawn ends should then he smoothed 
accurately with a thin warding file. 

Try the ring in the cylinder with the 
joint flush botli sides and the cut dosed. 
If the cut doses before the edges of the 
ring come flush with eacli oilier at the 
slot, it will be nece.ssary to sniootli- 
file a little off one end. 

When tesiing, the ring should he 
fitted squarely into the cylinder with 
edges flush. If found to be in order 
tlie ring can then be slipped on to the 
piston and the piston fitted into the 
cylinder. 

The Gudgeon-pin.— -Examine the 
gudgeon-pin wiien you take the piston 
off tile connecting-rod, and if it is at all 
shaky, turn a new one out of cast steel 
bar, which should be very carefully 
annealed before working and again 
before the final cut is taken in the lathe. 

First reamer out the lioles in the 
giidgeon-piii bo.sses to ensure they are 
round and in line, and make the new 
gudgeon-pin to fit them, It will be a 
little bigger than tlie old one, and the 
bush in tlie small end of the connecting 
rod can be reamered out to fit the pin so 
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that when the rod is lined to the piston 
the latter will turn just a little stiflly on 
the new pin. It must not on any 
account be at: all loose. 

The Caps.—Tike the ctips off the two 
crankshaft main beatings and lift the 
crank and fly-wheel clear. Wipe the 
brasses and journals and look for scoring 



on either. If scored, carefully scraiie the 
bottom brasses and polish the crank¬ 
shaft journal with a strip of emery doth 
held in a wooden liohler as In Fig. 4. 
It is made out of hard wood. A hole 
the size of the journal is bored through, 
and it lias a butt-hinge screwed on tlie 
end. It is then sawn down the centre 
to form a clamp as shown. Lay tlie 
emery cloth in the holder tincl with oil 
applied t:o the journal press the two 
handles together and pull the tool 
backwards and forwtirds round the shaft 
or crank-pin till tlie surface is smooth. 
Measure with a micrometer and if 
Ibund larger one way than the other, 
concentrate on tlie thick side till round 
to within one and ti half tliousandths of 
an inch. 

When tile journals are perfectly ^ 
round and the crank-pin similarly 
true, apply ilie bearings. Lay the crank¬ 
shaft in the bottom bearings, all clean, 
after having marked the journal with red 
ochre oil-colour tis used by art students, 
and supplied in tiilxts, Observe where 
it touches, and scrape the part very 
carefully with a scraper (Fig. 5) made 
out: of an old half-round file heated 
and bent round and carefully tempered 
to dark straw-colour and ground to 
the shape shown. The angle is a little 
10 * 


more acute titan 90° tind the bottom is 
flat (.ii’ti end section). 

When the shaft, after repeated trying, 
and eticli time wiping the brass and re¬ 
distributing the red ochre colour on the 
journiil, marks the bearing all over, 
tlie job is df)ne for half the bearing. 
Then place the top half on the lower 
one and similarly mark it for scraping. 
Tlie top half may not close on the shaft 
(or crank-pin, as the case may be) and 
tluirelbre reciuires treatment with a file 
across the face. It .should bed clown 
on to tlie lower brass tightly while 
lieing just right on the sliaft. A proper 
marking cannot be had if it rests on the 
liottom brass before it touches the 
crank or crankshaft journal. Mark and 
scrape and clean and mark again, till 
the sliaft or crank-pin marks all over the 
liearing. Then tighten all up as tight 
as possible. The crankshaft should 
be capable of being turned stiffly by 
hand, If It is easy, take a light cut off 
the brass fiice, first seeing which is 
tight by loosening one bearing and 
trying; liut tightening up between tests. 
If it is still tight you know it is the other 
one which is loose. Slack off the first 
and tighten the other. It will be found 
not to dose tight on the crank. Take a 
light cut over the face with a very 




smootli file, and screw down tightly 
again. 

Examining the Valves.— Remove 
the cotter and the spring and withdraw 
the valve. If the seat and the head of 
the valve are badly pitted or the valve 
shows black at any part of its fflee, it 
must be ground in, Scrape the valve 
and seat and mb with coarse emery, 
trea ting the valve stem endways, Clean 
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the valve-stem guide and oil it. Then 
make ’a spring of tough, springy wire 
to surround the upper portion of the 
valve guide and the valve stem, and have 
it of such a length that it will lift the 
valve from its seat as indicated in 
Fig. 6. Smear the valve-face with a 
coarse valve- 

grinding com- j ° 

pound, and illilii 

work the valve 

in an oscillating | j S I I 

manner half a | j ^ „J iLJ 
turn at a time | 
backwards and | \ 
forwards with 
a screwdriver. 

The spring will 

lift the valve ^ 

when pressure 

is taken olf the ; 

screwdriver. 

The valve 
should be 
allowed to come 


and sometimes hangs up, entirely pre¬ 
venting the engine starting or running. 
It gets gummed up with solidified oil. 
Ease it regularly with petrol and then 
use paraffin, and then, when dry, apply 
only the finest light motor-oil. It only 
requires avery little, and a pint would last 
a year. But it should be kept clean and 
always lubricated. Sometimes the helical 
toothed two-to-one gear has too much 
back-lash and the engine makes a lot of 
noise. The bracket which carries the 
horizontal shaft to 
PI 7 the valve gearmay 
’ be lifted very 

slightly to bring 
the big wheel on 
UU the camshaft a 

^ "003IN. Uftig |.|.jg 

half-size wheel on 
the crankshaft. It is usually 
clowelled for position and held 
I by a couple of studs, With- 
tru draw the bracket, knock out 
ihe dowel, draw the stud-holes 


off the seat constantly, and be pressed 
down in another position—say, half a 
turn round. Continue the grinding till a 
light grey ring of even width—about 
!• in. wide—is ground round the valve- 
edge and valve-seat. Then remove all 
traces of emery with petrol, oil the 


with a round file (-3^ or -i\ in.) and, bolt the 
bracket back with the stud units and tap 
with a hammer up to nearer the crankshaft 
wheel. Tighten up and run the engine, and 
if it runs silently, drill a new dowel-hole 
and drive a new dowel-pin to locate it. 

Look at the Rubber Gas-bag.— If it 


valve stem with thick oil, and replace 
with spring and cotter. 

The Rocker Lever which operates the 
valve has its adjustment at the end, 
where it lifts the valve stem; and' the 
adjustment should be made so that 
when the engine is warm, the valve 
seated, and the roller at the end of the 
rocker in contact with the low side of the 
cam, there is a clearance between the abut¬ 
ment screw and the valve stem of three 
thousands of an inch, as indicated in Fig. 7. 

In some gas engines there is a 
timing valve which opens- the combus¬ 
tion chamber to the hot-tube chamber. 
This valve works under bad conditions 


is perished get a new one. A new bag 
or diaphragm is worth while, for the gas 
engine, without the governing effect of 
the gas bag, will run jerkily, waste gas 
and make your whole gas-supply jumpy. 

See that oil can actually get to the big 
end bearing while the engine is running. 

Swill out the water-jacket with hot 
soda water left in for a day (or longer if 
possible) and clear the water-pipes, and 
tank entry and exit. Also send a scraper 
brush along and up the exhaust pipe. 
Dismantle the silencer and scrape clear 
of carbon and see that nothing chokes its 
exit. If the engine exhausts into a pit. 
make sure that water can get away easily, 
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MOTOR-CAR ADJUSTMENTS 


I N these days, when motoring is 
common both for business and 
pleasure, it behoves the owner to know 
something about the mechanism of a car 
in order that he may be in a position 
to execute certain repairs without the 
necessity of taking the car to a garage 
every time a little trouble is experienced. 
By carrying out one’s own repairs, not 
only is a great deal of time often saved, 
but the running costs of the car are 
reduced to a minimum. 

A motor-car may be said to be made 
up of eight distinct parts, excluding the 
body, which may be summarised as 
follows: 

I. The engine, or power generator. 

2. The clutch for connecting the 
power unit to the transmission. 

3. The gearbox, forming part of the 
transmission. 

4. The propeller shaft and rear axle 
for transmitting power to the road 
wheels. 

5. The brakes. 

6. The front axle and steering gear. 

7. The electric installation, 
k The frame, including the springs. 

The following paragraphs contain a 
brief description of these parts, how, 
and for what they function. 

The power of the engine is obtained 
by the explosion and the resultant expan¬ 
sion of a gas in the cylinders of the 
engine. This “mixture’ ’ is produced by 
means of a carburettor, and exploded by 
an electric spark generated either by a 
magneto or a battery and coil. A 
definite sequence of events occurs in the 
engine to produce this power; in most 
engines it is that known as the “Otto” 
principle or cycle. This cycle is com¬ 


prised of four strokes of the piston, 
namely, (i) The suction or induction 
stroke, (2) the compression, (3) the 
explosion or ignition, and (4) the 
exhaust, respectively. So for.every two 
revolutions of the crankshaft we only 
get one power-stroke. These strokes 
are shown diagrammatically in Fig. i. 


A B C D 



Fig. I 


As the piston starts to move down the 
cylinder on the suction stroke (a) a 
valve, called the inlet valve, is opened by 
means of a cam, allowing the gas mixture 
to be sucked into the cylinder from the 
carburettor. This valve shuts when the 
piston gets to the end of the stroke. 
In general practice, the inlet 'valve 
actually closes when the piston starts to 
go up on its next stroke. The next 
stroke (b) is the compression stroke and 
'is upwards, and, as its name suggests, 
the piston compresses the gas into a very 
small space ready to be fired. At the 
end of this last upward stroke a spark 
occurs in the compression space at the 
top of the cylinder, exploding the gas. 
The explosion and the resultant expan¬ 
sion of the gas forces the piston down as 
at c, thus creating the force or power to 
turn the crankshaft. Nearly at the end 







Fig. 2 

of the power-stroke, a vtilve, called an lire or cretiie power clurinu; flic* two 

exhaust valve, opens by means of a cam, revolutions of the crankshaft, so the more 

thus allowing the exploded gas and the cylinders there are, the more even the 

gas which is still expanding to escape. f()rat()rt(ir((ue, ant! the intire continuous 

On the upward or exlraust stroke (n) the iht; turning movement imparted to the 

remainder of the exploded gas is forced cninksliah. 

out through an exhaust port, exhaust The ex[)losioti naturally generates 
pipe, and sileneer, into the open air. excessive heat and, to keep the metal 

At the end of this stroke the exhaust parts friirnlinriiiiigfir seizing up through 
valve closes and the sequence of the expansion, the moving parts have to he 

cycle is repeated, and so on. lubricated with oil, generally supplied 

As can he readily understood, ilie oik; Ity means (if an (lil pump driven Jty the 
explosion luis not only to give power to (‘tigiiie, alllioiigli in some instances 

pnipel the car hut als<) lias t(i ()veiv(line splash Itihrieaiion is employed. The 

tlie resistance of tlie other three strokes, cylinders are kept cool with the aid of 

To assistin this wiii’k a flywliti'l is litittd water supplied from a radiator which 

to the cnmksliaft, wliicli, alter the circulates tlirotigh a jacket surroundiug 

explosion has taken place, stores enough the cylinders, 

energy in it to ctirry the craiiksliafi The Radiator is situated in the front 
round through the other three strole;':. of the car, and is designed not only to 

The cranks, valve openings, and the cool the water, but to keep it at its 

spark are so arranged that all cylinders curruct temperature. This is necessary 


Motor-car Adjustments 


Motor-car Adjustments 


because a petrol engine lieing a heat 
engine is most ellicient when kept hot. 
One of two methods is adopted to circii- 
kite the water round the cylinder-jackcu 
;ind the mdiator. I’liat known as the 
tliermosyplion principle derives its cir¬ 
culating edcct from the physical fact that 
tlie heated water rises to tlit: top, while; 
the cold sinks, and in so doing causes the 
water to circulate. This method is the 
one used on modern petrol-driven car 
engines. A ])ipe eoniiecis the lop of the 
cylinder-jacket or head to the top of the 
radiator (as illustrated in I'lg. 2), and a 
similar one from the Itottom of the 
radiator connects to the l:)otiom of the 
cylinder-jacket. Large-bore pip(.;s are 
used to allow free movement of the 
water, As the water ahsorlis the heat 
from the top of the cylinder it rises up 
the pipe to tlie top of the nidiator, 
where, on being cooled, it descends to 
the bottom, and so htick to the water- 
jacket. The whole mass of wtiter is soon 
heated up and is kept at a more or less 
uniform heat. 

In the other method, a eirciilator or 
pump, driven liy the engine, is installed 
in the water-system to force the water 
round, drawing it from the cylinder-top 
througli the radiator, where it is coolecl, 
and forcing the cooled water into the 
bottom of the water-jacket and so to 
the cylinder-top. In this arrangement 
smaller pijies can lie used. 

A fan, driven by the engine, is some¬ 
times used with either of the above- 
mentioned systems to draw air through 
the radiator apertures, to assist in cooling 
the water. 

The Carburettor,— Mention has 
been made of the carburettor, which 
might he termed the heart of the engine. 
Its function is to convert the liquid petrol 
into a mixture of petrol vapour and air in 
suitable proportions to produce a highly 
explosive mixture, The carburettor is in 
direct communication, through an induc¬ 


tion or inlet pipe, with all the inlet valves 
of die engine. The principle upon 
which the carburettor works is based 
upon that of a garden sprayer, where air 
at high velocity is drawn or forced past 
or over ti tiilie having a small outlet or 
hole in tlie top, the tube being full of 
liquid. The liquid is drawn out in the 
form of ti very fine spray or vapour. 

In the interior of ihe carburettor, the 
tulie mentioned above is represented by 
a small device called a jet, The petrol 
is supplied to tlie jet through a float- 



TO JET 
>-CHAMBEH 


PETROL FEED 

chamber which forms 

-_^ —y part of the carburettor. 

L J An automatic valve, 
Ll operated by n float in 
this chamlier, controls 
the height of petrol in the jet. 

The automatic device is simple and 
efTective and consists of a float (f. Fig. 3), 
needle valve (nv), and valve seating (vs), 
nesting on tlie float tire the weiglited ends 
of two hinged levers, the other ends 
fitting loosely into a collar (c), which is 
fixed to the needle-valve spindle. The 
other end of the spindle is accurately 
pointed and fits into a correspoiicling 
chamfered hole through wliich the petrol 
is led. 

The action of tlie valve is quite simple, 
for when the petrol is drawn from the 
Hoat-duimher by the action of the 
ent-ine, the float naturally goes down, 
the weighted ends of the levers fall wliile 
the opposite ends rise, and in so doing 
lift the needle olf its seating, allowing 











